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PREFACE. 


Thk  ■even  years  that  have  elapsed  since  the  appearance  of  the  first 
edition  of  thu  work,  have  witnessed  rapid  progress  in  American 
Geologicid  science.  Through  the  labors  of  some  of  our  most  distin- 
flashed  men  of  Science,  employed  in  the  various  State  surveys,  the  re- 
sources of  a  large  part  of  our  country  have  been  developed,  and  its  mines 
and  minerals,  as  well  as  its  geological  formations,  largely  explored.  Chem- 
ical analysis,  moreo^rer,  and  crystallographic  examination,  have  been 
brought  to  bear  upon  our  Mineralogy ;  and  although  we  cannot  claim  a 
large  addition  of  species,  many  obscurities  have  been  cleared  up,  new  lo- 
caUties  discovered,  and  the  characters  and  titles  of  American  minerals,  to 
a  great  extent,  ascertained.  Sources  of  information  have  thus  been  laid 
open  for  making  a  thorough  American  work  on  Mineralogy ;  and  it  has 
been  the  endeavor  of  the  author  to  avail  himself  fully  of  these  various 
aids,  to  render,  if  possible,  the  present  lareatise  deserving  of  this  title. 

In  foreign  countries,  during  the  same  period,  the  science  has  made  great 
advances.  A  large  number  of  new  species  have  been  described  by  its 
widely  spread  cultivators,  and  many  doubts  with  regard  to  those  before 
known,  have  been  removed  or  confirmed ;  while,  at  the  same  time,  the 
]»ogress  of  chemical  analysis  has  given  greater  accuracy  to  the  formulas 
for  composition.  Among  the  species  that  have  disappeared,  the  following  are 
the  most  important :  Comptonite,  united  with  Thomsonite ;  Biotine  with 
Anorthite;  Elsolite,  Davyne,  Cancrinite,  and  Gieseckite,  with  Nephe- 
line ;  Mellilite  with  Humboldtilite  ;  Junkerite  with  common  Spathic  Iron  ; 
Levyne,  Gmelinite,  and  Phacoiite,  with  Chabazite  ;  and  Gismondine,  in- 
cluding Aricite  and  Zeagonite,  with  Phillipsite.  Others  of  less  interest 
will  be  seen  by  glancing  over  the  work.  Many  new  species  will  also  be 
observed,  and  need  not  be  enumerated  in  this  place. 

The  progress  in  analysis  is  especially  apparent  in  the  growing  interest 
excited  for  the  natural  method  of  classification,  and  the  opening  prospect 
that,  before  long,  the  chemical  and  natural  systems  will  be  identical.  There 
formerly  seem^  to  he  no  bond  of  union  between  the  species  hornblende, 
aogite,  tabular  spar,  acmite,  and  manganese  spar,  and  in  chemical  methods 
we  have  found  one  with  the  ores  of  manganese,  another  with  those  of  iron, 
another  with  the  salts  of  lime,  and  so  on  ;  but  even  Chemistry  now  sug- 
gests the  natural  system  of  arrangement,  and  demands  their  union  in  a 
single  family,  as  given  in  some  of  the  later  chemical  treatises.  Numer- 
ous other  instances,  stated  in  the  remarks  on  Classification,  illustrate  the 
fact  that  the  natural  system  is  actually  founded  on  chemical  principles. 
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In  addition  to  these  developments,  we  see  reason  for  expecting  that  the 
chemical  formulas  for  composition  will  soon  be  much  simplified.  Notwith- 
standing the  well-known  principle  that  crystallizing  substances  may  in- 
clude, mechanically,  the  impurities  present  in  a  solution,  a  fact  oflen 
discoverable  with  the  naked  eye.  Chemists  very  generally  include  in  the 
formula  every  ingredient  obtained  by  analysis, however  small  the  proportion. 
In  some  species,  as  quartz,  lime,  heavy  spar,  celestine,  macles  of  andalusite, 
auriferous  pyrites,  aad  a  few  others,  mechanical  mixtures  are  allowed ;  but 
in  most  cases,  especially  if  the  mineral  be  a  complex  one,  mechanical  impu- 
rity seems  hardly  to  be  thought  of  as  a  possibili^  :  while,  in  truth,  the  de- 
tection of  an  ingredient,  in  small  quantity,  in  an  opaque  crystallized  mine- 
ral, is  neither  proof  of  its  mechanical,  nor  of  its  chemical  combination  ; 
and  some  farther  evidence  should  be  required  before  coming  to  any  con- 
clusion on  this  point.  Had  the  possibility  of  mechanical  mixtures  been 
more  considered,  and  a  doubt  indulged  when  chemistry  seemed  to  clash 
with  crystallography,  the  science  would  have  been  encumbered  with  fewer 
synonyms.  As  an  example : — the  Peristerite  of  a  British  Chemist  would 
have  been  left  in  undisturbed  union  with  feldspar.  It  requires  but  a  com- 
mon magnifier  to  detect  the  impurities  (minute  spangles,  apparently  of  mi- 
ca) in  the  red  stripes  of  this  red  and  white  iridescent  feldspar  from  Upper 
Canada  ;  and  it  ia  very  probable  that  quartz  may  be  segregated,  on  known 
principles,  in  the  white  stripes,  like  the  mica  in  the  red.  These  facts  ex- 
plain the  peculiar  composition  of  this  mineral,  the  analysis  of  which  Ram- 
melsberg  quotes  with  expressions  of  distrust.  If  their  bearing  on  the  com- 
position of  other  minersds  were  admitted,  we  should  find  the  chemist  less 
hasty  in  urging  forward  new  species  on  chemical  grounds  alone.  When 
we  see  such  mixtures  as  spongy  platina  with  certain  gases,  brought  to 
light  by  chemistry,  should  we  not  allow  mere  cohesive  attraction  more  in- 
fluence in  modifying  the  composition  of  crystallizing  minerals  ?  And  may 
it  not  be,  that  certain  compounds,  especially  those  that  are  isomorphous, 
are  most  liable  to  be  taken  up  in  diis  process. 

The  natural  system  adopted  in  this  treatise  has  received  such  modifica- 
tions in  the  present  edition,  as  were  demanded  by  the  advanced  state  of 
the  science ;  and  the  systematic  nomenclature  has  required  some  cor- 
responding changes. 

Besides  the  natural  classification,  another,  placing  the  minerals  under 
the  principal  element  in  their  composition,  has  been  given  in  part  YII,  and 
various  improvements  on  the  usual  chemical  methods  have  been  intro- 
duced, which  may  render  it  acceptable  to  those  that  prefer  that  mode  of 
arrangement.  The  Mineralogical  Cabinet  of  Yale  College  is  arranged  on 
this  plan. 

In  connection  with  the  chemical  classification,  the  chemical  formulas 
for  composition  have  been  given,  according  to  the  latest  authorities:  Ram- 
melsberg's  very  valuable  treatise  on  Chemical  mineralogy,  has  been  the 
principal  source  whence  the  materials  for  this  part  of  the  work  have  been 
derived.  The  tabular  arrangement  of  these  formulas  secures  many  ad- 
vantages not  attained  when  they  are  distributed  through  the  volume,  each 
under  its  species  ;  and  by  placing  them  near  the  close  of  the  work,  I  have 
been  enabled  to  introduce  the  latest  corrections. 
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Besides  fall  accounts  of  Araeridsii  localities  in  the  body  of  the  work,  a 
catalogue  of  the  same,  arranged  under  the  several  States  in  the  Union, 
is  appended  to  the  suppleiBMit  It  includes  the  more  important  localities, 
and  the  quality  of  the  specimens  they  afford,  as  far  as  ascertained,  is  in- 
dicated. Such  a  table  is  convenient  fcur  the  mineralogical  tourist,  who 
nuky  at  once  learn  from  it  the  minerals  of  the  regicm  around  him,  and  as* 
certain  the  best  route  for  making  collections.  This  part  of  the  work  has 
been  revised  by  Prof.  £.  Hitchcock,  Dr.  C.  T.  Jackson,  and  B.  Silliman, 
Jxv  for  the  New  England  States,  Mr.  J.  A.  Clay  for  the  Middle,  and  Prof. 
G.  Troost  and  Mr.  D.  D.  Owen  for  the  Western  States. 

To  diis  edition  has  been  added  a  chapter  on  the  Irregularitiss  of  Crys* 
tab,  in  part  from  Naumann's  elaborate  treatise  on  Cr3rstallography,  but  il* 
lostrated,  to  a  great  extent,  by  American  crystallizations.  This  subject 
has  not  hitherto  received  sufficient  attention,  as  many  of  the  difficulties  in 
the  study  of  crystals  arise  from  such  irregularities. 

The  chapter  on  Mathematical  Crystallogiaphy  has  been  omitted,  being 
pressed  out  by  the  large  amount  of  other  matter,  both  foreign  and  domes- 
tie,  which  it  became  necessary  to  introduce  in  bringing  the  work  up  to  the 
present  advanced  state  of  the  science.  Should  the  interest  in  this  impof 
tant  branch  of  Mineralogy  demand  it,  a  separate  volume  on  the  subject 
will  be  published.  A  few  extra  copies  of  this  chapter,  on  hand,  have 
been  bound  up  with  a  small  portion  of  the  present  edition. 

The  Mineralogical  BiUiography  has  been  brought  down  to  the  present 
time,  both  of  Foreign  and  American  works,  and  of  articles  in  American 
Journals.  Besides  exhibiting  the  progress  of  the  science  ia  our  own 
country,  it  furnishes  the  titles  of  such  foreign  Treatises  and  Journals  as 
the  student  may  require  in  his  investigations. 

In  preparing  the  present  edition  of  this  treatise,  I  have  in  general  con- 
sulted original  authorities — ^the  various  scientific  journals  and  other  publi- 
cations of  Europe  and  America. 

The  extensive  library  of  Professor  Silliman,  to  which,  with  his  accus- 
tomed liberality,  I  have  been  allowed  the  freest  access,  has  placed  at  my 
disposal  a  very  large  proportion  of  the  foreign  periodicals  ;  and  I  cannot 
too  gratefully  acknowledge  these  obliging  favors. 

I  mention,  also,  with  much  pleasure,  the  unremitted  kindness  of  Mr.  W. 
G.  Lettsom,  of  the  English  Legation  at  Washington,  whose  library  has 
furnished  me  with  many  of  the  recent  journals,  and  whose  advice  and  aid 
have  contributed  much  to  the  observations  on  foreign  species. 

The  notices  of  American  localities  have  been  ,re-written  throughout, 
and  the  facts  introduced,  gathered  in  the  late  Geological  Surveys.  It 
was  impossible  to  give  authorities  after  each  locality  noticed,  without 
swelling  the  work  beyond  proper  limits ;  neither  is  the  honor  of  sufficient 
moment  to  require  it.  Mention  has  been  made  of  those  names  to  which 
this  branch  of  American  science  is  particularly  indebted,  in  the  remarks 
introductory  to  the  *  Catalogue  of  Mineral  Localities.  Justice,  however, 
impels  me  to  allude  again  to  the  labors  of  Profs.  Shepard,  Beck,  Emmons, 
and  Hitchcock,  and  Dr.  C.  T.  Jackson,  whose  valuable  State  Reports  are 
rich  in  infonna|ion  respecting  American  minerals.    The  elaborate  work 
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of  Prof.  Beck  has  added  largely  both  to  the  accounts  of  American 
localities,  and  to  the  knowledge  of  the  crystalline  forms  of  our  minerals, 
besides  giving  numerous  interesting  facts  on  pseudomorphism  and  mineral 
physiology.  The  American  Journal  of  Science,  the  repository  of  the  sci- 
entific labors  of  our  countrymen  for  the  past  quarter  of  a  century,  as 
honorable  to  the  country  as  to  its  distinguished  editors,  demands,  also,  our 
particular  acknowledgments.  * 

I  have  to  mention  with  gratitude,  the  generous  assistance  that  has 
been  proffered  from  every  quarter,  during  the  preparation  of  the  work. 
To  Mr.  B.  Silliman,  Jr.,  am  I  especially  indebted  for  the  varied  assistance 
which  he  has  been  enabled  to  give,  through  his  extensive  acquaintance 
with  minerals,  analysis,  and  American  science.  Much  valuable  informa- 
tion has  been  received  from  Joseph  A.  Clay,  Esq.,  of  Philadelphia,  both 
with  regard  to  American  and  Foreign  species.  Possessing,  in  connection 
with  his  brother,  J.  Randolph  Clay,  recently  American  Charg^  d' Affaires 
at  Vienna,  one  of  the  first  cabinets  in  the  country,  especially  rich  in  the 
recent  European  novelties,  his  advice  has  been  of  essential  importance  to 
the  work,  and  the  freedom  and  kindness  with  which  it  was  given,  as 
grateful  to  the  author.  Similar  favors  have  been  received  from  Mr.  A.  A. 
Hayes,  of  Roxbury,  Mass.,  Messrs.  Jackson  and  Teschemacher,  of  Boston, 
and  Mr.  Markoe,  of  Washington,  D.  C. :  and  to  Messrs.  Hayes  and  Jack- 
son, the  work  is  indebted  for  several  recent  analyses  and  descriptions  of 
American  species.  Mr.  Markoe  kindly  allowed  me  the  use  of  his  very 
splendid  collection  of  minerals,  and  favored  me  with  many  facts  of  interest. 

I  would  also  acknowledge  the  kind  attentions  of  my  friend  Mr.  Edward 
0.  Herrick,  to  whom  I  am  indebted  for  many  valuable  suggestions. 

Niw  Havkn,  MiaoH,  1844^ 
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INTR©DUCTION. 


COMPARATIVE  VIEW  OF  THE  NATURAL  SCIENCES. 


1.  The  productions  of  our  globe  naturally  distribute  themselves 
into  three  grand  kingdoms,  the  Animal,  the  Vegetable,  and  the 
Mineral ;  and  our  knowledge  of  their  external  characters  is  com- 
prised in  the  Natural  Sciences,  Zoology,  Botany,  and  Mineralogy. 

The  first  two  kingdoms  include  all  beings  possessed  of  vitality  : 
beings  which  increase  by  an  assimilation  of  nutritive  substances, 
taken  internally ;  which  arrive  at  maturity  by  a  series  of  success- 
ive developments ;  whose  parts  are  mutually  dependent,  and  can- 
not be  separated  without  destroying  the  perfection  of  the  indi- 
vidual ;  which,  after  a  certain  period,  lose  the  capability  of  con- 
tinuing the  usual  functions  of  life,  and  consequently  die.  The 
powers  of  vitality  being  no  longer  present  to  counteract  decompo* 
sition,  death  is  soon  followed  by  a  complete  destruction  of  the 
original  living  being. 

The  Mineral  kingdom,  on  the  contrary,  contains  those  natural 
objects  that  are  not  possessed  of  life :  objects  which  increase  by 
accretion  merely,  or  an  external  addition  of  particles,  unaltered  by 
any  powers  of  assimilation  in  the  object ;  which  are  equally  per- 
fect in  the  embryo  state  or  at  the  earliest  commencement  of  their 
formation,  and  in  the  enlarged  individual ;  whose  individuality  is 
not  destroyed  by  a  separation  of  parts ;  whose  formation  is  origi- 
nally the  result  of  chemical  attraction,  and,  consequently,  they  are 
not,  from  their  nature,  necessarily  liable  to  decomposition. 

Mineralogy  comprises  the  two  distinct,  though  closely  allied 
sciences.  Mineralogy  proper,  and  Geology.  The  former  considers 
minerals  as  independent  bodies ;  the  latter,  in  their  dependent  re- 
lations, constituting  soils  and  various  rocks.  It  is  the  object  of 
Mineralogy  to  describe  the  individual  qualities  of  the  several  mine- 
ral species,  while  Geology  treats  of  them  only  as  associated  in  the 
structure  of  the  earth. 

In  the  following  treatise,  we  shall  be  occupied  only  with  the 
former  of  these  sciences.  Mineralogy  and  Geology,  however,  are 
so  intimately  related,  that  it  will  be  impossible  to  be  complete  in 
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our  accounts  of  minerals,  without  making  some  Greoiogical  ob- 
servations. 

The  term  Mineral,  as  now  used,  is  applied  to  all  inorganic  natu- 
ral objects,  whether  solid,  liquid,  or  gaseous.  This  signification  is 
much  extended  beyond  its  original  limits.  Some  term,  however, 
was  required,  applicable  to  all  morganic  bodies,  and  the  extension 
of  this  word  is  preferred  to  the  coinagpe  of  a  new  one. 

MINERALOGY  :    SUBDIVISIONS   OP   THE  SUBJECT  ADOPTED  IN  THE 
FOLLOWING   TREATISE. 

2.  There  exists  in  inorganic  matter  a  power  called  crystalliza- 
tion, or  crystal logenic  attraction,  by  the  action  of  which,  minerals 
receive  their  peculiar  forms.  This  power  is  analogous  to  vitality 
in  the  animal  and  vegetable  kingdoms,  whence  arises  the  variety  of 
structure  in  plants  and  animals.  Under  the  head  of  Crystal- 
LOLOGY,  or  the  Science  of  the  Structure  of  Minerals,  this  subject 
will  occupy  Part  I.  of  the  following  treatise,  Crystallolo^y  in- 
cludes the  two  sections;  1.  Crystallography,  or  descriptions 
of  the  crystalline  forms  of  minerals ;  2.  Crystallogeny,  the  for- 
mation and  internal  structure  of  crystals. 

We  next  consider  the  properties  of  minerals : — 

First,  those  depending  on  the  transmission  and  reflection  of 
Light,  on  Electricity,  Magnetism,  Chravity,  Cohesion,  and  also, 
their  relations  to  the  senses  of  taste  and  smell,  or  their  Taste 
and  Odor.  These  may  be  termed  the  Physical  Properties  of 
Minerals,  and  will  constitute  the  subject  of  Part  II. 

Second,  those  properties  ascertained  by  the  action  of  chemical 
reagents  and  the  blowpipe.  These,  the  Chemical  Properties  of 
Minerals,"^  will  be  considered  in  Part  III. 

Taxonomy,  or  the  subjects  of  Classification  and  Nomenclature, 
will  be  comprised  in  Part  IV. 

Parts  V.  and  VI.  will  include  the  classifications  of  the  mineral 
species,  according  to  methods  pointed  out  in  the  preceding  sections  ; 

*  These  characters  require  for  their  determination  a  destruction  of  the  individual,  and 
have  therefore  been  rejected  by  many  distinguished  mineralogists,  who  would  confine 
themselves  to  Natural  History y  or  external,  characters. 

After  much  examination,  with  prqudices  at  the  time  in  favor  of  the  above  views,  I 
am  fully  convinced,  that  these  alone  are  insufficient  ibr  the  determination  of  many  min- 
eral specieS)  often  so  Protean  in  many  of  then*  characters.  One  instance  of  this  difficulty, 
from  among  several  which  occur  to  me,  is  the  discrimination  between  carbonate  of 
strontian,  carbonate  of  baijtes,  and  sulphate  of  strontian,  when  their  crystalline  form  is 
not  distinct,  and  the  specmien  is  so  situated,  that  the  specific  gravity  cannot  be  deter- 
mined. Each  of  these  minerals  may  have  a  white  color,  the  same  hardness,  similar 
lustre ;  and,  in  general,  all  their  describable  physical  properties  are  the  same.  It  is 
allowed,  that  the  experienced  mineralogist  might  not  perceive  any  difficulty ;  but  what 
means  lias  the  iyv>  in  the  science  of  distin^iishing  these  three  species?  None  but 
chemical.  A  drq>  of  acid  decides  which  is  the  sulphate,  and  the  apphcation  of  the  blow- 
pipe, by  the  deep  red  color  of  the  flame,  determines  which  of  the  two  carbonates  contains 
strontian.  Chemical  tests,  therefore,  must  of  necessity  be  admitted,  among  the  means 
of  dtstingmshing  minerali. 
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Part  Y.  artificial  classifications  for  the  determination  of  the  names 
of  species,  under  the  general  head  of  Determinative  Mineralogy  ; 
Part  YI.  the  natural  classification,  with  full  descriptions  of  the  spe- 
cies, under  the  head  of  Descriptive  Mineralogy. 

3.  In  the  course  of  the  treatise,  a  few  simple  principles  in  geom- 
etry will  be  introduced,  which  are  here  explained. 

a.  A  plane  angle  is  the  divergence  of  two  straight 
lines  from  a  given  point ;  as  the  angle  AGB  formed  by 
the  meeting  of  AC  and  BC.  If  a  circle  be  described, 
with  the  angular  point  C  as  the  centre,  and  its  cir- 
cumference, BPEDA,  be  divided  into  360  parts,  the 
number  of  these  parts,  included  between  the  two 
lines  forming  the  an^le,  will  be  the  number  of  de- 
grees contained  by  the  angle ;  that  is,  if  40  of  these  parts  are  in- 
cluded between  A  and  B,  the  angle  ACB  equals  40^.  DP  bemg 
perpendicular  to  EB,  these  lines  divide  the  circumference  into  four 
equal  parts,  and,  consequently,  the  angle  DCB  equals  360^-^4 
equals  90^^.  This  is  termed  a  right  angle.  The  size  of  the  angle 
is  independent  o^  the  length  of  the  lines  DC  and  BC.  An  angle 
more  or  less  than  90  de^ees,  is  termed  an  oblique  angle ;  if  less,  as 
ACB,  an  acute  angle ;  if  greater,  as  ACE,  an  obtuse  angle. 

b\  The  angles  ACE  and  ACB  together  equal  180°,  because  the 
arc  BAE,  which  measures  them,  is  half  the  circumference.  If 
ACB,  therefore,  is  known,  we  may  find  ACE  by  subtracting  ACB 
fromlSOo.       '  '  ^  J  ^ 


c.  A  triangle  is  a  figure  bounded  by  three  straight  lines.  If 
the  sides  are  equal,  the  triangle  is  equilateral,  (fig.  1 :)  if  two  only 
are  equal,  it  is  isosceles,  (fig.  2 :)  if  all  are  unequal,  scalene,  (figs. 
3,  4 :)  when  all  are  acute,  it  is  termed  an  acute-angled  triangle, 
(fig.  3 : )  when  there  is  one  obtuse  angle,  an  obtuse-angled  triangle^ 

(fig-  4-) 

If  one  anj^le  of  a  triangle  is  right,  it  is  termed  a  right-angled 
triangle,  (ng.  6.) 

d.  The  sum  of  the  angles  in  a  triangle  equals  180^. 

6  7 


e.  A  square  is  bounded  by  four  equal  sides,  meeting  at  right 
angles,  (fig.  6.) 
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/.  A  rectangle  differs  from  a  square  in  having  only  its  opposite 
sides  equal,  (%.  7.) 

g.  A  rhomb  is  an  oblique  angled  plane  figure,  contained  under 
equal  sides,  the  opposite  of  which  are  parallel,  (^.  8.) 

k.  A  rhomboid  differs  from  a  rhomb,  in  having  only  its  oppo- 
site sides  equal,  (fig.  9.) 

i.  A  diagonal  of  either  of  the  above  figures  is  a  line  connect- 
ing the  opposite  angles ;  in  fig.  8,  one  is  called  the  longer,  the 
other  the  shorter  diagonal. 

k.  The  sum  of  the  four  angles,  in  either  of  the  above  four-sided 
figures,  equals  360°. 

l.  A  prism  is  a  solid,  bounded  by  plane  surfaces,  two  of  which 
are  called  the  bases,  (fig.  60,  PI.  I,)  and  the  other  faces  M,  M,  the 
laieral  planes.  Prisms  either  stand  erect  on  their  bases,  with  the 
lateral  planes  perpendicular  to  the  basal,  or  they  are  inclined,  and 
have  the  lateral  planes  oblique  to  the  basal.  The  first  are  called 
right  prisms,  the  second,  oblique  prisms. 

m.  Octahedrons  are  bounded  by  eight  triangular  faces,  (figs.  4, 
52,  PK  I.) 

n.  Dodecahedrons  are  contained  under  twelve  faces,  (fig.  7, 
PI.  I,  and  fig.  124,  PI.  H.) 

o.  An  interfacial  angle  is  the  angle  contained  between  two  faces 
of  a  crystal,  and  measures  their  inclination.  It  is  designated  by  the 
letters  on  the  faces  including  the  angle,  as  the  interfacial  angle 
M :  T,  for  the  inclination  of  plane  M  on  plane  T. 

p,  A  solid  angle  is  formed  by  the  meeting  of  three  or  more 
planes  or  faces  of  a  crjrstal. 

r.  Any  lines  in  these  solids,  connecting  similar  parts,  diagonally 
opposite,  may  be  called  a^ves :  for  example, — the  lines  connecting 
the  vertices  of  opposite  solid  angles,  the  centres  of  opposite  edges, 
or  the  centres  of  opposite  faces.  The  particular  axes  assumed  for 
the  purposes  of  crystallography,  will  be  hereafter  stated. 

s.  Similar  fanes  have  their  correspondinff  angles  equal. 

t.  Similar  edges  are .  those  formed  by  the  meeting  of  similar 
faces  equally  inclined  to  one  another. 

u,  i^milar  solid  angles  are  formed  by  the  meeting  of  the  same 
number  of  plane  angles,  equal  each  to  each,  and  belonging  to  planes 
respectively  similar. 
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PART  L 

CRYSTALLOLOGY, 

OR,  THE  SCIENCE  OF  THE  STRUCTURE  OF  MINERALS. 

SECTION  I. 
CRYSTALLOGRAPHY. 

4.  A  crystal  is  an  inorganic  solidj  bounded  by  plane  sur- 
faces  symmetrically  arranged^  and  possessing  a  homogeneotis 
structure. 

In  its  original  signification,  this  term  was  applied  only  to  crystals 
of  quartz,  which  the  ancient  philosophers  believed  to  be  water  con- 
gealed by  a  very  intense  cold.  Hence  the  term,  from  xputf-raXXo^,  ice.* 
It  now  includes  all  those  regular  solids  that  owe  their  formation  to 
the  same  kind  of  attraction  that  produced  the  xpucrroXXo^  of  the  an- 
cients, or  which,  like  that,  possess  a  r^;ular  form,  whatever  may 
be  the  color,  or  the  degree  of  transparency  or  opacity. 

6.  In  brilliancy  of  lustre  and  symmetry  of  form,  crystals,  as  they 
are  found  in  nature,  sometimes  rival  the  most  splendid  gems  from 
the  hands  of  the  lapidary.  They  occur  of  all  sizes,  from  the  merest 
microscopic  point,  to  the  diameter  of  a  bushel  measure.  A  single 
cr]rstal  of  quartz  now  at  Milan,  is  three  and  a  quarter  feet  long, 

*  Diodorua  IL  52,  p.  163,  Wess. — ro^f  yap  arfmoniXXov;  XiOovi  Ix^^"  "'•'  ^^o^^^*  ^ 
€^aro(  Kolbapo^  vayivroi,  oijt  inrd  ipvyovs,  d\X*  hrd  Bctov  mpof  SwafUtas. 

SenecQi  QiuBst  Nat  IlL  25 :  Unde  autem  fiat  gusmodi  lapis  apud  GrsBCOB  ex  ipso 
nomine  aj^xiret  KpyeraXXov  enim  appellant  stjue  hunc  perlucidum  lapidem  quain  illam 
^laciem  ex  ^oa  fieri  lapis  creditur.  Aqua  enim  coelestis  minimum  in  se  teireni  habens, 
qnum  indunnt  longicHis  frigoris  pertinacia  spissatur  magis  ac  magis  donee  omni  aere  ex- 
cluso  in  se  tola  compressa,  est,  et  humor  qui  fuerat,  lapis  effectus  est 

Plimu9,  Hist  Nat  XXXVII.  2:  Murriiina — humorem  putant  sub  terra  caloie  den- 
aari.    Contraria  hnic  causa  crystalbun  lacit,  gelu  vehementiore  concreto. 
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and  five  and  a  half  in  circumference ;  and  its  weight  is  estimated 
at  870  pounds.  One  of  the  gigantic  beryls  from  Acworth,  New 
Hampshire,  measures  four  feet  in  length,  and  two  and  a  half  in 
circumference.  These  larffe  crystals  never  have  the  perfection 
and  transparency  of  those  of  small  size. 

Although  crystals  of  the  same  mineral  undergo  great  variations 
in  size  and  shape,  yet  they  all  conform  to  a  certain  system  in  their 
modifications.  This  contormity  is  so  exact,  that  a  mere  examina- 
tion of  the  inclinations  between  the  planes,  is  generally  sufficient  to 
distinguish  the  species.  It  is  a  fundamental  law  in  crystallography, 
arising  from  the  perfect  symmetry  in  the  arrangement  of  the  planes, 
that  two  corresponding  faces,  in  crystals  oj  the  same  mineral^ 
give  on  measurement  the  same  angle  of  inclination  ;  and  this  is 
true  wherever  they  may  be  collected,  whether  in  America  or  the 
heart  of  Asia. 

It  is  in  consequence  of  this  constancy  in  the  angles  of  cr]rstals, 
and  a  like  constancy  in  their  internal  structure,  that  the  science  of 
crystallography  is  of  so  great  importance  to  the  mineralogist.  Even 
a  single  angle  will  often  suffice  to  distinguish  a  mineral. 

The  forms  presented  by  crystals  are  all  derivable  from  a  few 
simple  solids,  which  are  called  primary  forms.  The  cube,  for  ex- 
ample, (figure  1,  Plate  I,)  is  one  of  these  primary  forms.  The 
cube  is  modified,  as  the  term  is  used  in  crystallography,  by  the  ad- 
dition of  planes  to  the  edges  or  angles,  and  these  planes  are  called 
secondary  planes,  and  the  forms  thus  produced,  secondary  forms. 
Thus,  in  figure  2,  Plate  I,  the  plane  e,  replacing  the  edge  of  the 
cube,  is  a  secondary  plane ;  so  also  the  plane  ef,  in  figure  10,  and 
the  plane  a,  figure  2,  or  a',  figure  14.  The  plane  P,  in  the  same  ex- 
amples, is  a  primary  plane. 

The  following  are  the  two  fundamental  laws  in  crystallography 
above  explained.  The  few  slight  exceptions  will  be  noticed  else- 
where. 

1.  The  same  mineral  presents  uniformly  the  sam^  primary 
form  as  the  basis  of  its  crystallization,  and  when  crystallized, 
exhibits  this  primary  or  some  secondary  to  it, 

2.  The  primary  form  of  a  mineral  is  invariable  in  its  inter- 
facial  angles,  and  in  the  interfacial  angles  of  corresponding 
secondary  planes. 


CHAPTER  I. 

PRIMARY  FORMS. 

6.  The  primary  forms  are  fourteen  in  number,  and  are  either 
prisms,  octahedrons,  or  dodecahedrons. 


Digitized  by 


Google 


PRIMARY  FORMS.  23 

The  prisms  are  either  four-sided  or  six-sided.  There  is  but  one 
six-sided  prism  in  nature.    It  is  called,  from  its  form, 

(1.)  The  Hexagon&l  prism,  (from  Hexagon,  a  au-sided  figure.) 

The  four-sided  prisms  are  either  right  or  oblique,  and  are  desig- 
nated as  follows : — 

1.  Right  Pritm9.  « 

'    (2.)  Cube,  (fi|^.  1,  PI.  L)  Base  a  square;  lateral  planes  and  basal equoL 

(3.)  S<]uaTe  prism,  (fig.  50.)  Base  a  square ;  lateral  planes  not  equal  to  basal. 

(4)  Rt  rectangular  pm.  (fig.  69,  R IL)  Bo*€  a  rec<an^/«,  (§3,/.) 

-  (5.)  Right  rhombic  prism,  (fig.  72.)       Base  a  rhomb,  (^  3,  g.) 
-  (6.)  Right  rhotnboidal  prism*  (fig.  87.)  Base  a  rhomboid,  (^  3,  A.) 

2.  Oblique  Prisms. 

(7.)  Rbombohedron,  (fij^  107, 108.)      Base  a  rhomb  ;  lateral  planes  and  basal  equal, 
■    (8.)  Oblique  rhombic  prism,  (fig.  91.)    Base  a  rhomb ;  lateral  planes  not  equal  to  based, 
(9.)  Obliijue  rectangular  prism.  Base  a  rectangle. 

(10.)  ObUque  rfaomboidal  pm.  (fig.  103.)  Base  a  rhomboid. 

Octahedrons. 

The  base  of  an  octahedron  is  a  plane  passing  through  four  solid 
angles  at  right  angles  with  the  vertical  axis. 

(11.)  Regular  octahedron,  (fig.  4,  PI.  I.)  Base  a  square ;  faces  equal  equilateral  triangles. 
(12.)  Square  octahedron,  {6g.  52,  PI.  I.)  Base  a  square ;  faces  isosceles  triangles. 
(13.)  Rhom.octahedron,(fig.76.Pl.II.)  Base  a  rhomb. 

There  is  but  one  primary  dodecahedron.  This  is  contained 
under  twelve  rhombic  faces,  and  is  called 

(14.)  The  rhombic  dodecahedron,  (fig.  7,  PI.  I.) 

7.  The  following  are  more  particular  descriptions  of  these  solids. 
The  axes  assumed  for  cr3rstallographic  purposes,  are  three  in  num- 
ber, one  vertical  and  two  la4ercil,  excepting  in  the  hexagonal  prism 
and  rbombohedron,  which  have  one  vertical,  and  three  lateral. 
The  vertical  axis  in  the  several  prisms  connects  the  centres  of  the 
bases  ;  the  lateral  axes  connect  the  centres  of  opposite  lateral  faces, 
or  of  opposite  lateral  edges. 

a.  Cube.  The  faces  of  the  cube  are  equal  squares.  The  eight 
solid  angles  are  similar,  (§3,  «,  /,  u,)  and  also  the  twelve  edges. 
The  three  axes  are  equal,  and  connect  the  centres  of  opposite  faces. 

6.  Right  Square  Prism.  The  eight  solid  angles  are  ri^t  an- 
gles, and  similar,  as  in  the  cube.  The  eight  basal  edges  are  similar, 
(1 3,  /,)  but  differ  from  the  four  lateral.  The  axes  connect  the  cen- 
tres of  opposite  faces,  and  intersect  at  right  angles.  Square  prisms 
may  AiSSex  in  the  length  of  the  vertical  axis,  which  is  hence  called 
the  varying  axis.    The  lateral  axes  are  equal 
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c.  Right  Rectangular  Prism,  (fig.  69,  PI.  II.)  The  solid  an- 
gles are  right  angles,  said  consequently  similar.  There  are  three 
kinds  or  sets  of  edges :  four  lateral,  four  longer  basal,  and  four 
shorter  basal.  The  axes  connect  the  centres  of  opposite  faces,  and 
intersect  at  right  angles.  The  three  are  uivequaL  One  of  the 
lateral  axes  is  called  the  longer  or  macrodiagonai,  (from  H^o^y 
long,)  and  the  other,  the  shorter  lateral  axis,  or  brachydiagonal, 
(from  ^fox^,  short)  Thp  yertical  sections  through  these  axes  are 
called,  one,  the  macrodiagonal  section ;  the  other,  the  brachydiago- 
nal section. 

d.  Right  Rhombic  Prism,  (fig.  72,  PI.  II.)  The  lateral  edges 
are  of  two  kinds :  two  obtuse  (e)  and  two  acute  (c).  The  solid 
angles  are  therefore  of  two  kinds ;  four  obtuse  and  four  acute. 
The  axes  are  unequal,  and  cross  at  right  angles.  The  lateral  con- 
nect the  centres  of  opposite  lateral  edges,  and  one  is  called  the 
macrodiagonal,  and  the  other  the  brachydiagonal,  as  in  the  rec- 
tangular prism. 

e.  Right  Rhomboidal  Prism,  (fig.  87.)  In  right  rhomboidal 
prisms  there  are  two  obtuse  and  two  acute  lateral  edges,  and  four 
longer  and  four  shorter  basal  edges,  (two  at  each  extremity.)  The 
solid  angles  are  of  two  kinds,  four  obtuse  and  four  acute.  The 
axes  connect  the  centres  of  opposite  faces;  one  is  oblique,  the 
others  cross  at  right  angles. 

/.  Oblique  Rhombic  Prism,  (fig.  91.*)  Two  of  the  solid  angles, 
diagonally  opposite,  consist  either  of  three  obtuse  or  three  acute 
plane  angles,  and  are  called  the  dominant  solid  angles.  If  of  the 
£>rmer,  the  prism  is  oblique  from  an  obtuse  edge  ;  if  of  the  latter, 
it  is  oblique  from  an  a^ute  edge.  The  prism  is  in  position,  when 
on  its  rhombic  base  with  the  dominant  solid  angle  above,  in  front. 
The  upper  and  lower  solid  angles  in  front  are  dissimilar,  one  obtuse 
and  the  other  acute.  The  four  lateral  solid  angles  are  similar. 
Two  of  the  lateral  edges  are  obtuse  (e,)  and  two  acute  (e ;)  the 
same  is  true  of  the  basal,  (e  and  e,  fig,  91.)  The  lateral  axes  are 
unequal ;  they  connect  the  centtes  of  opposite  lateral  edges,  and 
intersect  at  right  angles.  The  vertical  axis  is  oblique  to  one  lateral 
axis  and  perpendicular  to  the  other.  The  former  is  therefore  called 
the  clinodiagonal,  and  the  latter  the  orthodiagonal. 

g.  Oblique  Rhomboidal  Prism,  (fig.  103.)  Only  the  parts 
diagonally  opposite  are  similar,  and  consequently  there  are  six  kinds 
of  edges,  (e',  'e,  e',  %  and  e,  e,  &g.  103,)  and  four  kinds  of  angles, 
(a,  a,  a',  'a.)  The  axes  connect  the  centres  of  opposite  faces. 
They  are  unequal,  and  all  their  intersections  are  oblique. 

h.  Rhombohedron,  (figs.  107,  108,  PI.  II.)  Two  of  the  solid 
angles  diagonally  opposite  consist  of  three  equal  obtuse,  or  equal 
acute,  plane  angles,  (a,  a,)  and  the  diagonal  connecting  these  solid 
angles  is  called  the  vertical  axis.  The  solid  is  in  position  when 
this  axis  is  vertical.  These  angles  are  called  the  dominant  or  verti- 
cal solid  angles ;  and  when  the  plane  angles  composing  them  are 
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obtuse,  the  rhombohedron  is  called  an  obtuse  rhombohedron ;  if 
acute,  an  acute  rhombohedron.  The  other  solid  angles  are  denom- 
inated Icaeral  solid  angles,  and  consist  in  obtuse  rhombohedrous, 
of  one  obtuse  and  two  acute  plane  angles ;  in  acute  rhombohedrons, 
of  one  acute  and  two  obtuse  plane  angles.  The  edees  that  meet 
at  the  apex  of  the  vertical  solid  angle  are  terminal  e%es ;  the  oth- 
ers, lateral  ed^es.  The  three  lateral  axes  are  equal,  and  intersect 
at  angles  of  60^ ;  they  connect  the  centres  of  opposite  lateral  edges* 
This  will  be  seen  on  placing  a  rhombohedron  in  position,  and  look- 
ing down  upon  it  from  above.  The  six  lateral  edges  will  be  found 
to  be  arranged  u'ound  the  vertical  axis,  like  the  sides  of  a  hexagonal 
pnsnL 

t.  Hexagonal  Prvstn.  The  angles  are  twelve  in  number  and 
similar.  The  basal  ed^  are  twelve  and  similar ;  the  lateral  edges 
are  six  in  number  and  similar  ;  M  :  M=120^.  The  lateral  axes  are 
equal  and  cross  at  angles  of  60^^  connecting  the  centres  of  oppo- 
site lateral  &ces,  or  lateral  edges. 

k.  Regular  Octahedron,  This  solid  consists  of  two  equal  four- 
sided  pyramids,  placed  base  to  base.  The  six  solid  angles  are 
similar — so  also  the  edges,  which,  as  in  the  cube,  are  twelve  in 
number.  The  plane  angles  are  6(P,  and  the  interfacial  109^  28^ 
16^'.  The  axes  connect  the  opposite  solid  angles :  they  are  equal 
and  intersect  at  right  angles. 

/.  Square  Oetakedron.  The  edges  of  the  base  are  called  the 
basal  edges ;  the  others  terminal  edges*  The  basal  section  is  a 
square.  The  vertical  sections  through  the  terminal  edges  are 
rhombs.  The  axes  are  three  in  number  and  connect  opposite  solid 
angles.  They  inspect  at  right  angles.  The  vertical  is  unequal 
to  the  lateral,  and  is  called  the  varying  axis.    The  lateral  are  equal.  . 

m.  Rhombic  Octahedron,  All  inh  sections  in  this  solid  are 
rhombic.  The  axes  cross  at  right  angles  and  connect  opposite  solid 
angles.  They  are  unequal,  and  the  terms  macrodiagonal  and 
brachydiagonal  are  here  used  as  before  explained,  (§  7,  c.) 

n.  Rhtmbic  Dodecahedron.  'Wie  solid  angles  are  of  two  kinds, 
eight  obtuse  and  sis  acute.  The  axes  are  three  in  number,  equal, 
and  connect  the  apices  of  the  acute  solid  angles.  The  plane  angles 
are  109^  28'  16^'  and  70°  31'  44'',  and  the  interfacial,  120^. 

MUTUAL  RELATIONS  AND  CLASSIFICATION   OF  THE   PRIMARY 

FORMS. 

8.  In  the  preceding  chapter,  fourteen  primary  forms  have  been 
enumerated, — or  thirteen^  exclusive  of  the  oblique  rectangular 
prism,  which,  as  it  occurs  only  in  an  artificial  salt,  will  not  be 
further  noticed « in  this  treatise.  But  many  of  these  thirteen  are 
80  related,  that  the  number,  for  crystallographic  purposes,  might 
be  reduced  to  six.  All  the  various  complex  crystallizations  may 
be  fully  explained  by  reference  to  six  fundamental  forms  alone. 
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The  subject  is  thus  much  simplified.    These  forms  are,  the  cubef 
square  prism,  right  rectangular  prism,  oblique  rhomhic  prism,  ob- 
lique rhombaidal  prism,  and  hexagonal  prism,  (or  rhombohedron.) 
1.  The  ctibe,  octahedron  and  dodecahedron  are  so  related  that 
they  are  often  secondaries  to  one  another.    Galena,  the  common 
lead  ore,  whose  primary  is  the  cube,  occurs  also  in  octahedrons 
and  dodecahedrons.     Fluor  spar,  common  salt,  &c.  are  other 
examples.     If  the  angles  of  a  cube  be  truncated,*  and  the  process 
of  truncation  is  continued  till  the  primary  faces  are  obliterated,  the 
resulting  solid  is  the  regular  octahedron.    Figures  1,  2,  3,  and  4, 
Plate  I,  illustrate  this  transition  ;  the  planes  a  (fig.  2)  truncate  the 
angles  of  the  cube ;  enlarged,  they  produce  the  form  in  figure  3, 
and  by  still  farther  enlargement,  the  octahedron  represented  in 
figure  4.    In  a  similar  manner,  the  dodecahedron  proceeds  from  a 
cube  by  the  truncation  of  its  edges.    In  figure  5,  the  planes  e  trun- 
cate these  edges  ;  in  figure  6,  the  edges  are  further  removed  and  e 
enlarged ;  in  figure  7,  the  primary  planes  are  obliterated  by  the 
extension  of  e,  and  the  resulting  solid  is  a  dodecahedron.    It  is 
obvious  that  a  cube  may  proceed  in  as  simple  a  manner  from  an 
octahedron  or  a  dodecahedron.    Compare  figure  4  with  figure  3 — 
the  octahedron  with  the  angles  truncated  by  planes  P — ,  figure  2 — 
the  same  more  deeply  so — and  figure  1,  the  resulting  cube.    The 
dodecahedron  in  figure  6,  has  its  actite  solid  angles  truncated,  in 
figure  5  more  deeply  truncated,  from  which,  the  transition  is  next 
to  the  cube  itself,  figure  lil!'Th»  relation  of  the  octahedron  and 
dodecahedron  may  be  seen  by  comparing  figures  7,  8,  9,  10,  in 
which  the  octahedron  is  shown  to  proceed  from  the  dodecahedron 
by  the  truncation  of  its  obt4fse  solid  angles,  and  0e  latter,  from  the 
octahedron,  by  the  truncation  of  its  edges. 
. -',  ■    y   

*  In  the  remarks  on  this  subject,  (he  ibljpwing  technical  terms  are  employed  to  avoid 
circmnlocutions.  • 

Replacement.  An  edge  or  angle  ib  replaetd,  when  cot  off  by  one  or  more  secondaiy 
planes. 

Truncation.  An  edge  or  angle  is  tr^icated,  when  the  replacing  plane  is  equally 
inclined  to  the  adjacent  faces,  (fig.  2,  a,  and  5,  e.) 

Bevelment.  An  edge  is  beveled,  when  replaced  by  two  planes,  which  are  respectively 
inclined  at  equal  angles  to  the  adjacent  laces,  (fig.  10,  e^)  This  term  may  be  applied  to 
an  angle  when  replaced  by  three  planes,  each  inclined  at  the  same  angle,  to  its  adjacent 
face,  (fij^.  14.)  Truncation  and  bevelment  can  only  occur  on  edges  or  angles  formed  by 
the  meetmg  of  equal  planes. 

Planes  on  an  edge,  have  their  intersections  with  the  adjoining  faces,  parallel  to  the 
edge.    The  intersections  of  e^  c\  fig.  10,  are  parallel  to  the  original  edge. 

Planet  on  an  angle,  intersect  the  basal  face  parallel  to  its  diagonal.  The  intersection 
of  a,  with  the  basal  P,  (fig.  2,  or  51,)  is  parallel  to  the  diagonal  of  P. 

Intermediary  planes  intersect  the  basal  feces  paraUel  neither  to  the  diagonal  nor  to 
an  edge,  but  have  an  intermediary  situation.    Such  are  planes  o,  o,  ^figs.  24  and  58.) 

The  foots  stated  in  this  and  the  following  paragraphs,  would  be  more  thoroughly 
impressed  on  the  mind  of  the  student,  if  he  should  perform  the  dissections  here  described, 
with  some  convenient  material,  as  chalk,  raw  potatoes,  wax,  or  wood.  By  thus  actually 
deriving  one  form  from  another,  the  mutual  relations  of  the  primary  forms  will  be  easily 
understood.  Chalk  is,  for  many  reasons,  preferable  for  this  purpose.  When  the  models 
are  finished,  their  surfaces  may  be  rendered  quite  hard,  by  covcnng  them  with  a  solution 
of  gum  or  varnish. 
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These  solids  are  similar  in  their  axes,  as  above  explained.  They 
are  three  in  number,  equal  and  intersect  at  right  angles.  It  will  be 
remembered  that  the  centres  of  the  faces  of  the  cube  are  the  apices 
of  the  solid  angles  of  the  derived  octahedron,  or  of  the  acute  solid 
andes  of  the  derived  dodecahedron. 

§.  The  s^are  prism  and  square  cttahtdron  have  the  same 
mutual  relation  as  the  cube  and  rej^lar  octahedron ;  the  transition 
from  one  to  the  other  is  shown  in  figures  60,  61,  and  62.  The 
axes  of  the  square  prism  and  octahedron  are  alike.  There  is  one 
varyi^  axis — the  other  two  are  equal,  and  all  cross  at  right  angles. 

3.  The  rhombic  prism^  rectangular  prism,  and  rhombic  octahe- 
dron, are  often  secondaries  to  one  another.  The  replacement  of 
the  lateral  edges  of  a  rectangular  prism  (planes  e,  figures  70,  71,) 
when  extended  to  the  obliteration  of  m  and  M)  produces  a  rhombic 
prism,  (figure  72.)  The  same  is  shown  in  figure  73 ;  also  the  con- 
verse, that  the  truncation  of  the  lateral  edges  of  a  rhombic  prism 
will  afibrd  a  rectangular  prism.  Compare  also,  figs.  72,  71,  70 
and  69.  The  passage  of  the  rhombic  prism  to  a  rhombic  octahe- 
dron arises  from  the  replacement  of  the  oasal  edges  of  the  prism,  as 
is  shown  in  figures  72,  76,  76 :  the  faces  of  the  octahedron  are  the 
planes  e  of  figure  75.  This  octahedron  proceeds  from  the  rectan- 
gular prism  by  a  replacement  of  the  angles.  Compare  figures  69, 
74,  76. 

The  axes  of  these  three  solids  are  alike.  They  are  unequal,  and 
intersect  at  right  angles. 

4.  The  oblique  rhombic  and  right  rhomboidal  prisms  are  cor- 
relative forms.  As  is  shown  in  figure  92,  an  oblique  rhombic 
prism  may  be  obtained  by  replacing  the  edges  e,  e,  of  the  rhomboidal ; 
and  conversely  the'  rhomboidal  is  obtained  by  truncating  the  lateral 
edges  of  the  rhombic  prism.  This  relation  is  also  apparent  from 
figures  88,  90,  91.  In  these  figures  the  rhomboidal  prism  does  not 
stand  on  its  rhomboidal  base,  but  on  one  of  the  other  faces.  Figures 
87  and  88,  and  figures  89  and  90,  are  thfe  same  solids  in  the  two 
diflferent  positions.  In  figures  87  and  89,  the  prism  stands  on  its 
rhomboidal  base.  The  lettering  of  the  figures  shows  their  corres- 
ponding parts. 

In  these  solids,  the  axes  are  unequal ;  two  cross  at  right  angles ; 
the  other  (the  vertical)  is  oblique  to  one  of  the  lateral  (the  clino- 
diagonal)  and  at  right  angles  with  the  other  lateral,  (the  ortho- 
diagonal.) 

6.  The  oblique  rhomboidal  prism  stands  alone,  unrelated  to  either 
of  the  other  primaries. 

6.  The  hexagonal  prism  and  rhombohedron  are  often  seconda- 
ries of  one  another.  Calc  spar  is  a  familiar  example.  In  figures 
109  and  110,  the  rhombohedron  passes  into  a  prism  by  the  trunca- 
tion of  its  lateral  edges;  and  in  figures  111  and  112,  the  same  is 
shown  to  take  place  fay  the  replacement  of  its  lateral  solid  angles. 
The  truncation  of  the  terminal  solid  angle' of  the  rhombohedron 
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produces  the  terminal  plane,  (as  seen  in  figures  112,  113,  114,)  and 
completes  the  prism.  The  chan^  of  a  hexagonal  prism  to  a  rhom- 
bohedron  is  produced  by  replacing  similarly,  three  alternate  basal 
edges  at  one  extremity  of  the  prism,  and  the  three  alternate  with 
these,  at  the  other. 

The  axes  of  the  hexag<A3al  prism  and  rhombohedron,  are  four  in 
number :  the  vertical  is  at  right  angles  with  the  lateral ;  the  lateral 
are  equal,  and  intersect  at  angles  of  6(P. 

9.  From  this  review  of  the  primary  forms,  it  appears  that  there 
are  only  six  distinct  systems  of  ^crystallization,  as  follows : 

1.  The  monometricy  (fiwof,  owe,  and  fWTfo¥,  mensure; — axes,  of 
one  kind  :) — includes  the  cube,  octahedron  and  dodecahedron. 

2.  Th^  dimetricy  (^if,  two-fold^  and  f*wfov,  mcflwire;) — includes 
the  square  prism  and  square  octahedron. 

3.  The  trimetric,  {rgig,  three-fold^  and  f^wfov;) — includes  the 
rhombic  and  rectangular  prisms  and  rhombic  octahedron. 

4.  The  monoclinaie,  (m-ovoc,  one^  and  xXivw,  to  incline; — one  in- 
clined axes ;)  includes  the  oblique  rhombic  and  right  rfaomboidai 
prisms. 

5.  The  triclinattf  {rps  and  xXivw ; — the  three  axes  all  obliquely 
inclined ;)  includes  the  oblique  rhomboidal  prism. 

6.  The  hexagonal ;  includes  the  hexagonal  prism  and  rhom- 
bohedron.* 


CLEAVAGE. 

10.  It  is  a  fact  of  common  observation,  that  the  mineral  called 
mica,  (sometimes,  improperly,  isinglass,)  is  easily  split  into  thin 
transparent  plates  or  laminae.  This  is  often  effected  with  but  little 
more  difficulty  than  separating  the  leaves  of  a  book,  and  at 
once  suggests  the  idea,  that,  like  a  book,  this  mineral  may  be 
composed  of  a  great  number  of  closely  applied  leaves.  This 
property  of  mica  depends  on  its  crjrstallization,  and  the  process  of 
separation  is  termed  cleavage.  Galena  is  another  instance  of  a 
mineral  capable  of  easy  cleavage.  It  differs  from  mica,  however, 
in  having  three  cleavage  directions  at  right  angles  with  one  an- 
other. This  mineral,  therefore,  instead  of  splitting  into  thin  plates, 
breaks  into  small  cubes.  Calcareous  spar  also  admits  of  easy  cleav- 
age, but  yields  rhombohedrons.     The  directions,  in  which  a  crystal 


*  Other  names  used  for  these  svBtems  «re  the  following : — 1.  Tesseral  or  tessular, 
Mohs — Isometric,  Haumnann, — S.  Irranuclal,  JlfoA»— tetragonal,  Naumann — monodime- 
tric,  Hau9man7L'--S.  Prismatic,  Mom — ^ihombic  and  anisometric,  Naumafm — trimetric, 
Hausmanru-^,  Hemi-prismatric,  JlfoA»— monoclinohedral,  Naumatm — clino-rhomhic, 
KobelL — 5.  Tetarto*prismatic,  Mok» — triclinohedral»  JVaumafm— clino-rhomboidal,  Ko^ 
belL — 6.  Rhombohedral,  ilfoib— hexagonal,  Naumann — monotrimetric,  HauMmatm,  The 
oblique  rectangular  prism  constitutes  the  dicHnate  system— or  the  diclinohedml  of 
Naumann, 
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cleaves,  are  termed  natural  joints^  and  the  slices  obtained,  are  called 
lamifUB. 

The  facility  with  which  cleavage  may  be  obtained,  is  very  une- 
qual in  different  minerals.  In  some  instances,  as  in  the  first  above 
cited,  the  laminae  are  separable  by  the  fingers.  In  others,  a  slight 
blow  of  the  hammer  is  sufficient;  others  require  the  application  of 
a  sharp-cutting  instrument,  and  often  some  considerable  skill  in  its 
use.  When  omer  means  fail,  it  may  sometimes  be  effected  by  heating 
the  mineral  and  plunging  it,  when  hot,  into  cold  water.  Attempts 
of  this  kind  are  sometimes  effectual  with  quartz.  In  many  instances, 
cleavage  cannot  be  effected  by  any  means,  owing  to  the  strong 
cohesion  of  the  lamincB.  In  these  cases,  however,  the  direction  of 
cleavage  is  sometimes  indicated  by  lines  on  the  surface.  It  is  often 
important  to  observe  these  lines  when  cleavage  is  possible,  in  order 
lo  determine  its  direction  before  appljring  the  knife. 

When  cleavage  is  easily  obtained,  it  is  said  to  be  eminent. 

11.  The  general  laws,  with  respect  to  cleavage,  are  as  follows : 

1.  Cleavage,  when  attainable,  takes  place  parallel  to  some  or  all 
of  the  faces  of  a  primary  form. 

2.  Cleavage  is  obtained  with  equal  ease  or  difficulty,  parallel  to 
similar  primary  faces,  and  with  unequal  ease  or  difficulty,  parallel 
to  dissimilar  primary  faces. 

3.  Cleavage,  parallel  to  similar  planes,  affords  planes  of  similar 
lustre  and  appearance,  and  the  converse. 

According  to  the  first  law,  if  a  cube  is  cleavable,  cleavage  will 
either  take  place  parallel  to  the  faces  of  the  same,  in  which  case  the 
primary  form  is  a  cube ;  or  on  the  angles,  when  the  primary  is  an 
octahedron,  or  on  tlie  edges,  when  it  will  produce  a  dodecahedron. 
Cubes  of  flnor  spar  may  be  very  readily  reduced  to  the  primary 
octahedron,  by  cleavage.  This  is  a  very  convenient  material  for 
the  exercise  of  the  student,  who  needs  but  his  knife  to  succeed  in 
effecting  the  cleavage. 

According  to  the  second  law,  cleavage  is  obtained  with  equal 
ease  parallel  to  all  the  faces  of  a  cube,  octahedron,  dodecahedron, 
-^or  rhombohedron,  which  solids  are  contained  under  equal  planes. 
The  right  square  prism,  right  rhombic  prism,  and  oblique  rhombic 
prism,  naay  be  cleaved  with  equal  ease  or  difficulty,  parallel  to  their 
lateral  planes,  since  these  are  similar.  Often,  however,  no  cleavage 
can  be  effected  in  these  prisms,  except  parallel  to  the  bases,  and,  in 
many  instances,  not  even  in  this  direction.  The  right  rectangular, 
light  rhomboidal,  and  oblique  rhomboidal  prisms,  have  unequal 
cleavages  in  the  three  directions ;  and  according  to  the  third  law, 
the  cleavage  in  the  three  directions  will  produce  faces  of  unlike 
lustre  and  general  appearance.  This  is  exemplified  in  gypsum  ;  in 
one  direction,  it  is  cleavable  with  great  facility  into  thin  laminae  of 
perfect  transparency,  and  highly  polished  surfaces;  in  a  second 
direction,  the  crystalline  laminae  first  bend  and  then  break,  exhibit- 
ing a  surface  which  is  not  smooth,  nor  possessed  of  much  lustre ; 
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in  the  third  direction,  it  is  brittle,  and  breaks  immediately  on 
attempting  to  bend  it,  ajQfording'  a  surface  smoother  than  the  second, 
but  not  polished.  In  thick  masses,  the  second  and  third  cleavages 
are  scarcely  attainable.  Two  of  these  cleavages  incline  at  an  oblique 
angle,  but  are  at  right  angles  with  the  third]  the  primary  form  is, 
therefore,  a  right  rhomboiaal  prism. 

Rhombic  prisms,  in  addition  to  a  rhombic  cleavage,  sometimes 
admit  of  cleavage  parallel  with  one  or  both  diagonals — that  is, 
parallel  with  the  lateral  faces  of  a  rectangular  prism. 

ISOMORPHISM. 

12.  In  the  early  stages  of  mineralogical  and  chemical  science, 
identity  of  crystalline  form  was  supposed  to  indicate  an  identity  of 
chemical  composition.  As  facts  multiplied,  the  truth  of  this  law 
was  soon  doubted,  and  in  1817,  its  uncertainty  was  well  illustrated 
by  Beudant  in  an  article  tending  to  prove  the  superiority  of  crystal- 
lographic  characters  for  the  distinction  of  mineral  species.  The 
law,  however,  by  which  the  variations  in  the  composition  of  the 
same  species,  were  governed,  was  not  fully  understood  till  1819, 
when  Mitscherlich  brought  out  the  fact  that  certain  substances  may 
replace  one  another  in  the  constitution  of  compounds,  without 
varying  the  crystalline  form.  This  property  he  called  Isomor- 
phism^ from  KToff,  equals  and  fwjcpi^,  form ;  and  those  bases  that 
admitted  of  mutual  substitution,  were  termed  isomorphous.  By 
referring  to  the  analyses  of  pyroxene  or  garnet,  a  remarkable  disa- 
greement will  be  observed  between  the  several  varieties  of  each, 
arising  from  the  isomorphous  nature  of  magnesia,  lime,  and  oxyd 
of  iron.  In  some  specimens  one  of  these  bases  is  replaced  wholly 
by  both  or  one  of  the  others  ;  and  often  all  three  are  found  com- 
bined, and  sometimes  oxyd  of  manganese  is  also  added. 

There  are  several  groups  of  isomorphous  bodies  laid  down  in 
chemical  works,  to  which  I  would  refer  for  a  knowledge  of  them. 
The  following  are  of  most  frequent  influence,  in  the  constitution  of 
minerals.  1.  Abim^ina,  peroxyd  of  irorij  and  peroxyd  of  manga- 
nese.— 2.  Lime,  magnesia,  protoxyds  of  iron,  mangan:ese,  and 
zinc. — 3.  Baryta,  sirontia,  oxyd  of  lead. — 4.  Sulphur,  selenium, 
tellurium. — 5.  Tungsten,  molybdenum. — 6.  Phosphoric  add, 
and  arseyiic  acid. 

13.  The  identity  in  the  crystallization  of  isomorphous  com- 
pounds is  not  usually  exact,  and  the  term  plesiomorphous,  (from 
«X*j(rioj,  near,  and  fw^(pii,)  which  has  been  proposed,  is  less  objection- 
able. The  following  is  a  list  of  the  principal  groups  of  plesiomor- 
phous minerals,  compiled  from  Kobell's  and  Kopp's  tables. 

1.  Arragonite,  strontianite,  Witherite,  carbonate  of  lead. 

2.  Calc  spar.  Dolomite,  carbonate  of  magnesia,  mesitine,  anke- 
rite,  carbonate  of  iron,  carbonate  of  manganese,  and  carbonate  of 
zinc. 
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3.  Heavy  spar,  celestine,  sulphate  of  lead. 

4.  Apatite,  green  and  brown  lead  ore. 

5.  Epsom  salt,  and  white  vitriol. 

6.  Potash-alum,  soda-alum,  ammonia-alum,  and  magnesia-alum. 

7.  Carbonate  of  soda  and  carbonate  of  silver. 

8.  Crystallized  sulphates  of  zinc,  magnesia,  and  nickel. 

9.  Crystallized  sulphates  of  copper  and  manganese. 

10.  Albite,  Andesine. 

11.  Diopside,  diallaffe,  augite,  Hedenbergite,  red  manganese  spar, 
Bustamite,  and  jprobably  also  tabular  spar  and  Boltonite. 

12.  Scolecite,  mesolite,  and  perhaps  also  natrolite. 

13.  Corundum,  red  iron  ore. 

14.  Spinel,  automolite,  Franklinite,  magnetic  iron,  chromic  iron. 

15.  Tungstate  of  lime,  tungstate  of  lead,  molybdate  of  lead. 

16.  Rutile  and  Tin  ore. 

17.  Li^fht  red  silver  ore  and  dark  red  silver  ore. 

18.  Olivenite  and  Libethenite. 

19.  Pahlerz  and  silberfahlerz. 

20.  Uranite  and  chaJcolite. 

21.  Pyromorphite,  polyspha&rite,  mimetene,  hedyphane,  and  apatite. 

22.  Nickel  glance,  nickel  stibine,  and  cobaltine. 

23.  Smaltine  and  white  nickel. 

24.  Tennantite  and  black  copper. 

25.  Antimony  glance  and  orpiment. 

26.  Galena,  Clausthalite,  cobaltic  galena,  selenid   of  lead  and 
mercury. 

27.  Tellurium,  antimony,  arsenic. 

28.  Gold,  silver,  copper,  amalgam. 

29.  Copper  nickel  and  antimonial  nickel. 

30.  Iridosmine,  magnetic  pyrites,  (Breithaup.) 

DIMORPHISM. 

14.  Certain  compounds  have  two  distinct  systems  of  crystalli- 
zation, and  they  assume  the  one  or  the  other,  according  to  the 
circumstances  under  which  they  crystallize.  This  property  is 
called  dimorphism,  from  Sig,  two,  and  fwj^,  form.  Carbonate  of 
lime  is  one  of  these  dimorphous  substances,  presenting  either  rhom- 
bohedrons,  as  in  calc  spar,  or  rhombic  prisms,  as  in  arragonite. 
The  peculiar  crystallization  of  arragonite  was  at  first  imputed  to 
the  strontian  detected  in  it ;  but  it  has  been  found  that  some  speci- 
mens do  not  contain  a  trace  of  this  or  any  other  impurity,  and  are 
as  purely  carbonate  of  lime,  as  calc  spar.  The  late  discov- 
ery of  other  compounds  possessing  the  same  peculiarity,  has  estab- 
lished the  fact,  that  this  property,  called  dimorphism,  belongs  to  the 
onadalterated  compound.  Carbonate  of  iron  is  dimorphous  like 
carbonate  of  lime,  as  will  be  seen  by  reference  to  the  species  spathic 
iron  and  Junkerite,  (carbonate  of  iron.)    Barytocalcite  and  Bromlite 
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are  also  dimorphous.  In  each  of  these  carbonates,  one  of  the  forms 
is  oblique  and  the  other  right  rhombic.  Sulphuret  of  iron,  (iron 
pyrites  and  white  iron  pyrites,)  sulphur,  sulphate  of  magnesia, 
sulphate  of  iron,  sulphate  of  zinc,  biphosphate  of  soda,  and  arsenous 
acid,  are  other  compounds  in  which  this  property  has  been  observed. 
The  physical  characters  of  a  compound  often  vary  with  the 
system  of  crystallization.  In  arragonite  the  hardness  is  3*5 — 4,  and 
specific  gravity  2-92 — 2-94,  while  in  caic  spar,  the  hardness  is  3, 
and  the  specific  gravity  2-52 — 2-73. 


CHAPTER  IL 

SECONDARY  FORMS. 

LAWS  FOR  THE  OCCURRENCE  OP  SECONDARY  PLANES. 

15.  The  number  of  secondary  forms  which  the  six  systems  of 
primary  forms  are  capable  of  afibrdinff,  is  exceedingly  large ;  at 
least  many  millions,  supposing  them  to  be  of  invariable  dimensions. 
But  as  most  of  these  primaries  may  vary  their  dimensions  infinitely, 
the  possible  number  of  varieties  of  form  is  infinite. 

Secondary  planes  do  not  occur  indiscriminately  on  a  crystal,  Imt 
are  s^overned  by  the  following  simple  law : 

All  the  similar  parts  of  a  crystal  are  similarly  and  simulta- 
neotLsly  modified  ;  or,  by  the  subordinate  law. 

Half  the  similar  parts  of  a  crystal  may  be  similarly  modified^ 
independently  of  the  other  half 

The  operation  of  the  second,  or  subordinate  law,  produces  hemi- 
hedral  forms  of  crystals,  or  forms  with  half  the  number  of  secondary 
planes  that  perfect  regularity  would  require.  The  forms  resultinff 
from  the  first  law,  are  termed  holohedral  forms,  from  iXo^,  all,  ana 
idpa^face. 

16.  Monometric  System,  According  to  the  first  law,  if  a  single 
edge  of  a  cube,  octahedron,  or  dodecahedron,  be  truncated,  all  will 
be  simultaneously  truncated,  for  all  are  similar,  (§  7,  a;  fig.  5, 
Plate  I.)  If  an  edge  of  the  same  be  replaced  by  a  plane  inclined 
unequally  on  two  c^jacent  faces,  to  retain  the  symmetry  according 
to  the  above  law,  a  second  plane  must  occur  on  this  edge,  similar 
to  the  first,  as  is  represent«i  in  fig.  10.  This  becomes  evident, 
when  we  consider  that  these  planes  occupy  similar  parts  of  the 
crjrstal,  and  agreeably  to  the  above  law,  ail  similar  parts  must  be 
sinmltaneously  uKKlified.  TJiis  is  termed,  as  stated  in  the  note  to 
i  8,  a  bevel  ment.  It  also  follows,  that  all  the  edges  of  these  solids 
will  be  similarly  beveled. 

A^in,  the  truncation  of  one  angle  of  a  cube  is  necessarily  accom- 
pany by  Uie  truncation  of  all^  (fig.  2.)    If  a  plane,  situated  as  a^ 
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in  fig.  14,  occur  on  an  angle  of  this  solid,  three  similar  planes  may, 
and  therefore  must,  occur  on  the  same  angle,  one  inclining:  on  each 
face.  In  addition,  similar  planes  will  occur  on  all  the  angles.  So, 
in  the  octahedron,  we  find  four  planes,  (a^,  figure  17,)  on  each  angle, 
one  inclined  on  each  face. 

If  an  intermediary  plane,  (fig.  24,)  is  situated  on  the  angle  of  a 
cube,  it  will  be  accompanied  by  five  others,  or  there  will  be  six  in 
all,  and  forty-eight  in  the  whole  solid,  (fig.  24.)  The  possibility  of 
the  occurrence  of  six  similar  planes,  is  sufiicient  to  require  their 
occurrence,  since  the  number  of  similar  parts  about  the  angle  is 
th^efore  six.  It  should  be  observed,  that  two  of  these  six  planes 
may  be  said  to  belong  to  each  edge.  Thus,  two  to  the  edge  P :  P', 
two  to  the  edge  P' :  P^^,  and  that  they  correspond  to  bevefments  of 
the  same  edges.  This  correspondence  may  be  seen  by  comparing 
figs.  24  and  10. 

For  the  same  reason,  there  will  be  eight  intermediary  planes  on 
each  angle  of  the  octahedron,  two  for  each  of  the  edges.  It  is 
manifest,  that  if  one  of  these  intermediary  planes  should  1^  dropped, 
the  symmetry  of  the  crystal  would  be  destroyed. 

The  angles  of  the  dodecahedron  being  of  two  kinds,  (J  7,  «,) 
they  will  be  independently  modified.  The  modifications  are  the 
same  as  in  the  cube  and  octahedron,  (Plate  I,  figures  6,  8,  13, 
18,  27.) 

6.  The  exceptions  arising  from  die  second  law,  are  not  of  unfre- 
qucnt  occurrence.    They  are  of  two  kinds :  either, 

1.  Half  the  similar  angles,  or  edges,  are  modified  independefitly 
of  the  other  half;  or, 

2.  AU  the  similar  angles,  or  edges,  are  modified,  hut  by  half 
the  regular  number  of  planes. 

Figs.  28,  33,  are  examples  of  the  first  kind  of  hemihedrism,  in 
which  half  the  angles  of  the  cube  are  modified,  while  the  remaining 
half  are  unmodifi^. 

Fig.  42  is  an  instance  of  the  second  kind.  AU  the  edges  are 
similarly  replaced,  but  by  one  of  the  two  beveling  planes  repre- 
sented in  fig.  10.  The  plane  e^  is  enlarged  in  fig.  43.  From  this 
last  figure,  it  will  be  observed,  that  the  suppressed  planes  are  those 
which  were  alternate,  and  that  two  planes  e',  incline  on  each  face, 
P.    The  crystals  have  therefore  a  symmetrical  character. 

Another  instance  may  be  observed  in  fig.  48,  in  which  each  angle 
of  the  cube  is  replaced  by  three  out  of  the  six  intermediaries  in  fig. 
24 ;  that  is,  by  half  the  number  of  planes  which  perfect  regularity 
would  require. 

The^r^^  species  of  hemihedrism  gives  rise  to  solids,  whose  oppo- 
site planes  are  not  parallel ;  a  face  of  a  tetrahedron,  for  example^^ 
has  no  opposite  parallel  face.  The  same  is  true  of  all  solids  result- 
ing from  this  kind  of  replacement,  and  arises  from  the  fact,  that 
opposite  parts  of  the  cr3rstal,  producing  these  forms,  as,  for  instance, 
the  diagonally  opposite  angles  in  figs.  28  and  33,  are  not  similarly 
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modified.  Hemihedral  crystals  of  this  kind  have  been  called 
inclined  hemihedrons,  for  the  above  reason,  that  opposite  planes 
are  not  parallel,  but  inclined  to  one  another. 

On  the  contrary,  according  to  the  second  species  of  hemihedrism, 
the  opposite  parts  of  a  crystal  are  similarly  replaced,  and,  conse- 
quently, the  hemihedrons  proceeding  from  this  replacement  have 
their  opposite  faces  parallel.  Such  is  the  case  in  figs.  43  and  48. 
These  solids  have  been  termed  parallel  hemihedrons. 

The  same  mineral  never  presents  both  of  these  species  of  hemi- 
hedrons. The  former  occurs  in  boracite,  the  latter  in  iron  pyrites, 
and  many  other  species.  It  is  also  important  to  observe,  that  mine- 
rals, whose  crystals  are  hemihedral ly  modified,  are  invariably  thus 
modified,  if  the  secondary  planes  occur,  in  which  the  hemihedrism 
may  take  place.  We  may  illustrate  this  statement  by  a  reference, 
first,  to  the  species  iron  pyrites,  whose  modifications  follow  the 
second  of  the  above  laws.  The  cubes  of  this  species  never  occur 
with  beveled  or  truncated  edges,  but,  (whenever  the  edges  are  modi- 
fied,) are  invariably  replaced  by  planes  unequally  inclined  to  the 
adjacent  faces.  Again,  the  angles  are  never  replaced  by  six  inter- 
mediaries, but  by  three  alternatey  as  in  fig,  48,  o.  In  boracite^  we 
observe,  that  invariably  only  one  half  of  the  angles  are  similarly 
replaced,  and  that  the  modified  angles  present  all  the  planes  required 
by  the  regular  law  for  secondary  planes.  The  edges  of  the  cube 
are  not  anected  by  this  species  of  hemihedrism,  as  it  influences  only 
the  replacements  of  the  angles. 

17.  Dimetric  System.  The  modifications  of  the  basal  and 
lateral  edges  of  a  square  prism,  take  place  independently,  owing  to 
their  dissimilarity,  (§  7,  6.)  The  lateral  edges  are  included  by  equal 
planes,  and,  therefore,  are  invariably  either  truncated  or  beveled, 
(figs.  61,  62.)  The  basal  edges  are  similarly  replaced ;  but  being 
the  intersections  of  unequal  planes,  they  are  never  truncated  or 
beveled.  A  plane  on  these  edges,  therefore,  inclines  unequally  on 
the  adjacent  faces,  (fig.  53.) 

For  the  same  reason,  the  angles  cannot  be  truncated.  A  plane 
on  an  angle,  however,  inclines  equally  to  the  two  lateral  planes  M, 
M,  in  consequence  of  the  equality  of  these  planes,  (fig.  51.) 

The  similar  intermediary  planes  can  be  but  two  in  number.  The 
two  which  incline  on  the  base,  are  unlike  those  inclining  on  the 
lateral  planes,  because  the  base  and  lateral  planes  are  dissimilar. 
These  intermediary  planes  are  represented  in  fig.  58. 

The  peculiarities  in  the  modifications  of  the  square  octahedron, 
are  easily  deduced  from  its  relation  to  the  prism,  and,  moreover,  are 
determined  without  difficulty  from  the  nature  of  the  solid  itself. 

18.  Trimetric  System.  The  edffes  of  the  right  rectangular 
prism  are  of  three  kinds,  and  those  of  each  kind  are,  according  to 
the  above  law,  independently  modified,  (figs.  70,  77,  78,  79.) 
Moreover,  none  of  them  can  be  truncated  or  l)eveled,  in  conse- 
quence of  the  inequality  of  their  including  planes. 
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Planes  on.  the  andes  incline  unequally  on  the  three  adjacent, 
unequal  planes.  The  angles  are  similar,  and  therefore  will  be 
modified  simultaneously,  (fig.  74.) 

This  prism  can  have  but  one  intermediary  of  a  kind  on  each  an- 
gle. This  follows  from  the  inequality  of  the  three  edges  that  meet 
at  each  angle. 

The  lateral  edges  of  the  right  rhombic  prism  admit  of  truncation 
and  bevelment,  tecause  of  the  equality  of  the  lateral  planes.  The 
obtuse  are,  however,  modified  independently  of  the  acute,  (fig.  84.) 
The  obtuse  solid  angles,  and  the  acute,  are  also  independent  in 
their  modifications.  Each  may  have  two  intermediary  planes, 
(fig.  85.)  The  replacements  of  the  basal  edges  are  similar  and  sim- 
ultaneous, (fig.  75.) 

19.  Monodinate  System.  In  the  oblique  rhombic  prism,  only 
the  opposite  of  the  lateral  edges  are  similarly  replaced ;  they  may 
be  truncated  or  beveled,  (fig.  100.)  The  front  superior  basal  edges 
are  unlike  the  front  inferior,  or  the  superior  behind,  (§  7,/,)  and 
are  therefore  modified  independently  of  the  latter,  ffig.  101.) 

The  four  lateral  solid  angles  are  composed  of  the  same  number 
of  plane  angles,  which  are  equal  each  to  each,  and  belong  to  planes 
that  are  respectively  equal.  Their  modifications,  consequently,  are 
similar,  (fig.  98.)  The  front  angles  are  dissimilar,  and  independent 
in  their  modifications,  (figs.  96, 97.) 

The  right  rhomboidal  prism,  unlike  the  right  rhombic,  cannot 
have  its  lateral  edges  truncated  or  beveled.  Its  basal  edges  and 
angles  are  dissimilarly  modified.  Placed  on  a  rectangular  face  for 
its  base,  as  in  fig.  88,  we  may  apply  to  it  the  same  remark  as  above. 
The  front  superior  basal  edge  and  angles,  being  unlike  the  front 
inferior  or  superior  behind,  they  are  modified  independently 
of  the  latter.  This- is  the  most  simple  method  of  viewing  this 
solid. 

20.  Triclinate  System.  In  the  oblique  rhomboidal  prism, 
there  can  be  neither  truncations  nor  bevelments.  Only  diagonally 
opposite  parts  are  similarly  modified,  and,  consequently,  similar 
adjacent  or  proximate  planes  cannot  exist.  (By  approximate 
planes  are  understood  those,  not  opposite,  which  are  separated  by 
one  or  more  planes.)  The  front  superior  basal  edges  are  unlike  in 
their  modifications,  and  also  unlike  those  of  the  front  inferior  basal. 
The  same  is  the  fact  with  the  angles,  (figs.  104,  105,  106.)  The 
only  similar  plane  to  a,  in  the  solid,  (fig.  104,)  is  its  diagonally 
opposite  a.    So  with  other  planes. 

21.  Hexagonal  System.  The  vertical  solid  angles  of  the  rhom- 
bohedron  are  formed  by  the  meeting  of  three  equal  planes,  and  equal 
plane  angles.  These  angles  may,  therefore,  be  truncated,  (fiig.  113,) 
or  replaced  by  three  or  six  similar  planes.  The  edges,  for  a  simi- 
lar reason,  may  be  either  truncated,  or  bevelled.  The  terminal  edges, 
however,  are  replaced  independently  of  the  lateral,  (figs.  109,  116, 
117,119.) 
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The  lateral  angles,  six  in  number,  are  replaced  simultaneously, 
(figs.  Ill,  121.)  Two  intermediary  planes  may  occur  on  each, 
(fig.  118.) 

The  similar  parts  in  the  rhombobedron  and  hexagonal  prism 
being  three,  or  some  multiple  of  three,  (excepting  the  vertical  solid 
angles,)  the  similar  secondary  planes  are  also  three,  or  some  nmlti- 
pie  of  three. 

22.  Notwithstanding  the  regularity  in  the  secondary  forms  of 
crystals,  resulting  from  the  preceding  laws  for  the  occurrence  of 
secondary  planes,  Crjrstallography  would  scarcely  be  entitled  to  its 
rank  as  a  science,  were  it  not  for  the  existence  of  a  second  law.  It 
is  this  second  law  which  gives  to  the  science  a  mathematical 
basis.    It  is  as  follows : —  ^ 

The  ratio  of  the  edges  removed  by  secondary  planes  is  a  simple 
ratio. 

In  removing  the  edge  A,  to  produce  the  plane 
6,  parts  of  the  edges  B  and  C  are  also  removed. 
If  then  B  and  C  are  equal,  as  in  the  cube,  the 
parts  of  B  and  C  removed,  according  to  the  above 
law,  will  either  be  equal,  (a  truncation,)  or  there 
will  be  twice  as  much  of  one  removed  as  of 
the  other,  or  three  times  as  much,  and  so  on ; 
that  is,  the  ratio  of  the  parts  will  be  either  1 : 1,  1 : 2,  1 : 3,  and  also, 
sometimes,  1 : 4,  2 : 3,  3 : 4.  Other  ratios  sometimes  occur,  but  are 
uncommon.  If  B  and  C  are  unequal,  the  ratios  will  be  the  same, 
excepting,  that  the  parts  of  B  and  C  removed,  will  be  proportional  to 
the  lengths  of  their  edges ;  that  is,  the  ratios  will  be  1  B :  1  C,  or  1 
B  :  2  C,  or  1  B  :  3  C,  or  it  may  be,  2  B  :  1  C,  or  3  B  :  1  C,  also,  2  B  :  3 
C,  or  3  B  :  2  C.  The  last  expression  signifies  a  ratio  of  three  times 
the  length  of  B  to  twice  the  length  of  C ;  or,  if  the  edge  B,  be  divided 
into  a  certain  number  of  equal  parts,  and  C  into  the  same  number, 
the  plane,  whose  ratio  is  3  B :  2  C,  cuts  off  three  parts  of  B,  and  two 
of  those  of  C.  The  figures  are  used  in  the  same  manner  in  the 
preceding  expressions. 

A  plane  on  an  angle,  (A,  B,  C,  again  being  equal,)  may  either 
cut  off  A,  B,  C,  in  the  ratio  of  1:1:1,  that  is,  equal  parts  from 
each,  or  in  the  ratio  of  1 : 1 : 2,  the  figures  referring  to  the  letters 
in  the  order  just  given ;  or,  again,  as  1 : 1  : 3.  1 : 1 :  J,  1 : 1 :  i,  or 
1 : 1 :  i,  in  which  the  part  cut  from  C  is  only  one  fourth  that  cut 
from  either  A  or  B.  So  also,  there  may  occur  the  ratios  1 : 1 :  §, 
1 : 1 :  f .  Others  are  of  occasional  occurrence.  If  A,  B,  and  C, 
are  unequat,  the  first  ratio  above,  that  is,  the  ratio  of  equality,  be- 
comes 1A:1B:1C;  and  the  others,  1A:1B:2C,  1A:1B:3C, 
1  A  :  1  B  :  J  C,  1  A  :  1  B  :  i  C,  1  A  :  1  B  :  i  C,  ike.  Planes  on 
angles  have  an  equal  ratio  of  A  and  B,  as  is  observed  in  the  above 
examples. 
Intermediary  planes  cut  off  unequal  parts  of  the  three  edges,  A, 


Digitized  by 


Google 


SECONDARY  FORM«.  37 

B,  C.  Some  of  the  oceurring  ratios  are  4 : 2 : 1,  6 : 3  :  2,  that  is,  if 
these  edffes  are  divided  into  the  «ame  number  of  equal  parts,  the 
plane,  whose  ratio  is  4 : 2 : 1,  is  formed  by  removing  4  of  the  parts 
on  edge  A,  2  on  edge  B,  and  1  on  C. 

'  23.  It  has  been  stated,  that  on  these  principles  depends  the  appli- 
cation of  mathematics  to  this  science. 

A  few  hints  on  the  mode  of  applying  plane 
trigonometry  in  the  study  of  crystals,  will  be  of 
nse  to  the  student. 

Let  AC  be  a  plane  on  the  edge  of  a  crystal : 

Given  EAC  to  find  ACD. 

If  EBD  is  a  right  angle,  subtract  EAC  from 
270^  and  the  remainder  equals  ACD. 

If  EBD  is  an  oblique  angle,  subtract  EAC 
from  180^  and  add  EBD  to  the  difference,  and 
the  sum  will  be  the  angle  ACD. 

CHven  EAC  to  determine  the  ratio  of  AB,  to 
DC,  or  the  height  and  breadth  of  the  prism. 

EAC  subtracted  from  180^  gives  the  angle  BAD.  Then  in  the 
right  angled  triangle  ABC,  the  angles  are  given  to  find  the  ratio  of 
the  sides,  which  is  determined  by  working  the  proportion  R :  BA :: 
tan.  BAC  :  BC,  or  if  BA=1,  BC  equals  tan.  BAC. 

If  the  triangle  ABC  is  oblique,  and  the  angles  are  known  as 
before,  we  may  obtain  the  ratio  by  the  proportion  sin.  ACB :  AB :: 
sin.  BAC :  BC,  and  if  AB=1,  BC=sin.  BAC-«in.  ACB.  The  same 
equation  holds  good  also  for  rectangular  crystals. 

In  the  above,  we  have  supposed  the  plane  AC  to  be  that  having 
the  simple  ratio  of  1 : 1  or  1  A  :  1  B.  If  this  be  not  the  case,  then, 
as  explained,  the  results  obtained  will  be  some  simple  multiple  of 
the  true  ratio  between  the  edges  or  axes. 

Given  BA  and  BC,  to  determine  the  interfacial  angle  EAC  or 
FCA. 

This  is  determined  by  reversing  the  above  proportion,  as  follows : 
BA  :  R : :  BC :  tan.  BAG.  If  BA=1,  which  may  be  assumed,  then 
BC=tan.  BAC.  If  the  plane  AC  has  the  simple  ratio  1  A  :  I  B, 
then  the  result  gives  the  relative  height  and  breadth  of  the  prism ; 
or  if  it  equals  1  A  :  2  B,  then  it  gives  the  ratio  between  the  height 
and  double  the  breadth,  and  so  on. 

We  leave  this  subject  with  these  few  remarks.  The  principles 
of  analytical  geometry  afford  a  more  convenient  mode  of  calcula- 
tion, and  one  of  more  general  application,  for  which  the  student  is 
referred  to  the  former  edition  of  this  work. 

DERIVATION  OF  SECONDARY  FORMS  FROM  THE  PRIMARIES. 

26.  When  treating  of  the  primary  solids,  a  few  of  their  second- 
ary forms  were  pointed  out.  The  octahedron  was  shown  to  be 
derivable  from  the  cube  by  the  truncation  of  its  solid  angles,  and 
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conversely,  the  latter  from  the  former,  by  a. truncation  of  the  angles 
of  the  octahedron.  In  a  similar  manner,  the  dodecahedron  has 
been  shown  to  proceed  from  the  cube,  by  a  truncation  of  the  edges 
of  the  latter,  &c.    (See  §  8.) 

We  propose  to  continue  this  subject,  as  a  perfect  acquaintance 
with  derivative  forms  is  of  the  utmost  importance  to  the  mineralo- 
gist. We  again  treat  of  the  several  forms,  according  to  the  classes 
to  which  they  belong. 

1.  Monometric  St/stem, 

The  holohedral  and  hemihedral  forms  may  be  separately  con- 
sidered. 

26.  Holohedral  Forms. 

a.  Tetrahexahedron,  A  bevelment  of  the  edges  of  a  cube  is 
represented  in  fig.  10,  and  the  result  of  a  continuation  of  the  pro- 
cess in  fig.  11.  This  form  is  bounded  by  twenty-four  triangular 
faces.  The  above  name  indicates  its  general  resemblance  to  the 
cube  or  hexahedron,  at  the  same  time  that  it  expresses  the  number 
of  its  faces.  It  is  derived  from  ^rfrfaxi^,  four  timesy  il,  six,  and 
iSpa,face;  the  4x6-faced  solid. 

The  planes  e'  in  fig.  12,  which  are  observed  to  replace  the  solid 
angles  of  the  octahedron  inclining  at  the  same  time  on  its  edges,  if 
extended  to  the  obliteration  of  the  primary  faces,  produce  the  same 
form  as  above,  (fig.  11.)  The  replacement  of  the  six  acute  solid 
angles  of  the  dodecahedron  by /our  planes  resting  on  the  primaries, 
(fig.  13,)  if  continued,  results  in  the  same  solid. 

By  varying  the  angle  of  the  bevelment  of  the  cube,  tetrahexahe- 
drons  of  different  angles  may  be  produced.  Those  of  most  com- 
mon occurrence  have  the  following  angles  : 

Intcrfadal  Angles. 
A  C» 

1.  =  133°  48M7''        167^22'    4^' 

2.  143°    7'  48^'        1430    7'  48^'  occurs  in  garnet. 

3.  1540    9/  29^/        126°  52'  12^'      «  fluor  spar. 

Plane  Angles. 

1.  =  600*14'  W         790  31'  28'' 

2.  48°  11'  23"  83*^  37'  14"  occurs  in  garnet. 

3.  46o30'30i"        86^68' 59"      "  fluorspar. 

b.  Trisoctahedrons.  The  angles  of  the  cube  are  represented  as 
replaced  by  three  planes  in  figs.  14  and  19 ;  in  one,  they  incline  on 
the  primary  faces,  in  the  other,  on  the  edges  of  the  cube.  The  com- 
pleted forms  obtained  by  these  replacements,  are  seen  in  figs.  16 

♦  The  letters  designating  the  angles  refer  to  the  figure,  PI.  I.  C  is,  however,  substitu- 
ted for  2  C.  The  same  is  the  case  in  the  following  fonns.  According  to  the  sjstem  of 
crystallographic  notation,  these  solids  are  designated,  ooO^;qo02;  qo03. 
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and  20.  Fi^.  15  is  an  intermediate  form  between  14  and  16.  The 
resulting  solids,  though  considerably  unlike,  have  a  general  resem- 
blance to  octahedrons,  with  a  three-sided  pyramid  substituted  for 
each  octahedral  face.  Like  the  octahedron,  they  are  formed  on  the 
angles  of  the  cube  by  a  replacement  by  three  planes  instead  of  one, 
which  accounts  for  their  general  resemblance  to  this  solid.  The 
name,  Trisoctahedron,  is  derived  from  rgi^,  three  times,  'oxtw,  eighty 
and  l^pa,  facej  3x8-faced  solid.  The  faces  of  one  of  these  solids 
are  four  sided,  or  tetr<igonal,  those  of  the  other,  three-sided,  or 
trigonal ;  they,  are,  therefore,  distinguished  by  the  names  tetrago- 
nal trisoctahedron,  and  trigonal  trisoctahedron.  The  more  com* 
moil  name  of  the  former  is  trapezohedron. 

The  tetragonal  trisoctahedron  (fig.  16)  may  be  derived  from  th6 
octahedron,  by  replacing  its  angles  by  four  planes  inclining  on  its 
faces,  (fig.  17,)  and  from  the  dodecahedron,  by  a  truncation  of  its 
twenty-four  edges,  (fig.  18.) 

The  trigonal  trisoctahedron  proceeds  from  the  octahedron,  by 
beveling  its  twelve  edges,  (compare  fiigs.  21  and  20  ;)  and  from  the 
dodecahedron,  by  a  replacement  of  its  six  acute  solid  angles  by  four 
planes  inclining  on  the  edges. 

The  tetragonal  trisoctaliedron,  or  trapezohedron  of  most  common 
occurrence,  has  the  following  angles : 

B=13P48'37^   C=146o  26' 34'^    pig.  16. 

a=829  IS'  3^  ft=117<^  2^  8'',  c=78^  27'  46^'.  Ex.  leucite  and  garnet. 

A  trigonal  trisoctahedron,  (fig.  20,)  occurring  in  fluor  spar  and 
galena,  has  the  following  angles  : 

A=152^  44'  2'',  B=141o  3'  27",  6=118^  4f  W,  0=30^  57'  55V 

c.  Bexoctahedron.  Fig.  24  represents  a  cube,  with  six  planes 
on  each  angle,  and,  consequently,  forty-eight  in  all.  The  resulting 
solid  is  completed  in  fig.  25.  Here,  for  each  face  of  the  octahedron, 
is  substituted  a  low  six-sided  pyramid.  The  name  of  this  solid  is 
derived  from  the  Greek,  ^Soxij,  six  times,  'oxtw,  eight,  and  l^pa, /ace, 
the  6x8-faced  solid. 

A  replacement  of  the  angles  of  the  octahedron  by  eight  planes, 
produces  a  similar  solid,  (fig.  26.)  A  bevelment  of  the  twenty-four 
edges  of  the  dodecahedron,  (fig.  27,)  also  necessarily  produces  a 
fortf/'eight'fsLced  solid.  Others,  diflFering  in  their  angles,  may  re- 
sult from  a  replacement  of  the  six  acute  solid  angles  of  the  dodeca- 
hedron, by  eight  planes,  or  the  eight  obtuse  by  six  planes. 

Two  occurring  varieties  have  the  following  interfacial  and  plane 
angles: 


*  The  crystallograpbic  expressions  for  these  trisoctahedions  are,  for  the  tetragonal,  2X>  2, 
fiarthetrigdiia],20. 
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1.  A=168o  12^  48'',  B=148<^  59^  SO'',  C=168^  12'  48",  garnet. 

2.  162°  14'  50",         154°  47'  28",         144°    2'  58",  fluor  spar. 

1.  a=  86°  66'  25",    b=  56°  15'    4",  c=  36^  48'  31". 

2.  85^50' 23",  64^21' 34",  39^48'    3".* 
27.  Hemihedral  forms, 

a.  Hemi-Octahearonf  or  TetrcJiedron.  If  half  the  angles  of  the 
cube  are  replaced  by  a  single  plane,  as  in  fig.  28,  the  resulting  form 
is  a  tetrahedron,  or  hemi-octahedron,  (figs.  29, 30.)  The  same  may 
arise  from  an  octahedron,  by  an  extension  of  one  half  of  its  faces, 
to  the  obliteration  of  the  other  half.  This  process  is  represented  as 
partially  completed  in  fig.  32. 

Its  plane  angles  are  60°,  and  its  interfacial  angles,  70°  31'  44." 

6.  Hemi'Trisoctahedrons,  Fig.  33  represents  a  cube,  with  its 
alternate  angles  replaced  by  three  planes.  The  planes  in  this  fig- 
ure, when  occurring  on  all  the  angles,  give  rise  to  the  tetragonal  tris- 
octahedron,  (fig.  16 :)  occurring  on  but  half,  they  produce  the  solid 
in  fiff.  34. 

The  secondary  planes  in  fig.  19,  occurring  on  but  half  of  the  an- 
gles, and  enlarged,  form  the  solid  in  fig.  40,  which  is  a  hemihedral 
form  of  the  trigonal  trisoctahedron.  Its  faces  are  tetragonal^  and, 
therefore,  if  a  name  be  desirable,  it  may  be  teroied  the  tetragonal 
hemi'trisoctahedron. 

The  former  has  trigonal  faces,  and  is  called  the  trigonal  hemi- 
trisoctahedron, 

A  crystal  of  gray  copper  ore  has  the  following  angles  :     . 
B=109°  28'  16",  C=146o  26'  33". 

a=  31°  28'  56",  6=117°    2'    8".t 

c.  Hemi'Hexoctahedrons.  A  solid  of  this  kind  is  represented  in 
fig.  41.  It  is  formed  by  a  replacement  of  half  the  angles  of  the 
cube,  by  six  planes,  similar  to  those  in  fig.  24. 

If  ail  the  solid  angles  of  the  cube  be  replaced  by  three  alternate 
planes,  out  of  six  intermediaries,  a  hemihedral  solid  is  formed, 
which  is  represented  in  fig.  49.  It  dilBfers  from  the  above,  in  having 
parallel  opposite  faces,  and  is,  therefore,  a  parallel  hemi-hexocta- 
hedron. 

A  variety  of  inclined  hemi-hexoctahedron,  having  the  following 
angles,  has  been  observed  in  boracite  : 

A=162°  14' 50",         B=124°51'  C=144°    2' 58"4 

a=  40°  19'   7",  b=  54°  21'  34",  c=  85°  19'  19". 

d.  Hemi'Tetrahexahedron,  or  Pentagonal  Dodecahedrofi.  A 
cube  is  represented  in  fig.  42,  with  but  one  of  the  two  beveling 
planes  on  each  edge,  ^ven  in  fig.  10.  The  same  enlarged,  is  ob- 
served in  fig.  43.  Fig.  44  represents  the  completed  solid.  The 
second  of  the  above  names  is  commonly  applied  to  this  solid. 

— jj ____ 

*  TliecrystallographicsymbolB  are  as  follows:  3  04,  4  0  2. 

,      202  402 

t  Its  crytUOlogniphic  symbol  is  -5 —  X  TTie  crystaUographic  symbol  is  -^• 
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Fi^.  45,  46,  exhibit  the  planes  on  the  octahedron,  which,  extend- 
edjjeive  rise  to  this  solid,  (figs.  47,  44.) 
Two  forms  of  this  kind  have  been  observed  in  iron  p3rrites : 
1.  A=112o  37'  12'^    C=117o  29'  11^ 

0=1020  35/  4(y/^     6=1080  24'  30^',    c=110o  17^  40^'. 

2.  A=126o  52'  12",    0=113^  34'  41", 

c=12P35'18",     6=106^36'   2",    c=l02o  36' 19"/ 

2.  Dimetric  System. 

28.  Holohedral  Forms. 

The  derivation  of  an  octahedron  from  a  right  square  prism,  by  a 
replacement  of  its  solid  angles  by  a  single  plane  each,  has  already 
been  explained.  By  different  inclinations  of  this  plane,  different 
octahedrons  may  be  obtained. 

The  basal  edges  of  this  solid  are  eight  in  number,  and  similar, 
and,  consequently,  by  their  replacement  at  different  angles,  may 
give  rise  to  another  series  of  octahedrons,  (figs.  53,  54.) 

Two  intermediate  planes  ou  each  angle  of  the  prism,  (fig.  58,) 
produce,  if  extended,  a  double  eight-sided  pyramid,  (fig.  59.)  A 
square  prism,  diagonal  with  the  primary,  may  be  obtained  by  trun- 
cating its  lateral  edges,  (fig.  61,)  and  an  eight-sided  prism  by  bevel- 
ing the  same,  (fig.  62.) 

h,  Hemihedral  Forms. 

A  few  hemihedral  forms,  appertaining  to  this  class,  are  represent- 
ed in  figs.  63,  66,  67.  The  first  is  an  irregular  tetrahedron,  and  is 
formed  in  a  similar  manner  with  the  monometric  tetrahedron.  The 
second  is  the  commencement  of  the  solid  represented  in  fig.  67. 

3.  Trimetric  System. 

29.  A  replacement  of  the  lateral  edges  of  a  right  rectangular 
prism,  has  been  stated  to  give  rise  to  a  rhombic  prism.  If  the  edges 
e,  (fig.  67,)  are  replaced,  as  in  fig.  78,  or  the  edges  e,  as  in  fig.  77, 
prisms  will  also  be  formed,  which,  from  their  horizontal  position,  are 
called  horizontal  prisms^  (fig.  79.) 

4.  Hexagonal  System. 

30.  The  derivation  of  two  six-sided  prisms  from  the  rhombohe- 
dron,  has  been  fully  explained  in  i  8,  6  /  the  one  by  a  truncation  of 
the  six  lateral  edges,  ffigs.  109,  110 ;)  the  other,  by  a  replacement 
of  the  six  lateral  angles,  (figs.  Ill,  112,)  by  planes  parallel  to  the 
vertical  axis. 

The  remaining  paits  of  the  primary  faces  on  the  first  of  the  above 
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prisms,  are  rhombic,  (fig.  110;)  those  on  the  second,  are  pentagonal, 
(fig.  112.)    This  is  an  important  distinction. 

In  fig.  115,  the  lateral  ^dges  of  the  rhombohedron  are  beveled  ;  a 
greater  extension  of  these  secondary  planes  produces  the  solid  rep- 
resented in  fig.  116,  which  is  called  the  scalene  dodecahedron^  since 
its  faces  are  scalene  triangles,  and  twelve  in  number. 

A  bevelment  of  the  terminal  edges  (fig.  117)  continued,  gives  rise 
to  a  similar  solid.  A  replacement  of  the  lateral  angles,  by  two  in- 
termediary planes,  (fig.  118,)  produces  other  solids  of  the  same  kind. 

A  truncation  of  the  terminal  edges  of  the  rhombohedron,  is  ob* 
served  in  fig.  119.  Since  these  edges  are  six  in  number,  three  at 
one  end  of  the  crystal,  alternating  with  three  at  the  other,  the  solid 
formed  by  the  extension  of  these  planes,  must  be  an  oblique  solid, 
contained  under  six  equal  faces,  or,  in  a  word,  a  rhombohedron, 
(fig.  120 ;  example,  lenticular  calcspar.)  It  is  much  more  obtuse  than 
the  primary.  Moreover,  because  the  lateral  angles  are  six,  and 
three  alternate  are  nearer  the  lower  extremity  of  the  axis,  and  the 
remaining  three  nearer  the  upper  extremity,  the  planes  (a,  a')  on  these 
angles,  if  not  parallel  to  the  vertical  axis,  incline  alternately  above 
and  below,  (fig.  121 ;)  and,  therefore,  by  their  extension,  will  give 
rise  to  rhombohedrons,  (fig.  122,  and  fig.  2  under  Calc  spar.)  These 
rhombohedrons  will  differ  in  the  lengths  of  their  vertical  axes,  as 
these  planes  vary  their  inclination.  The  nearer  they  approach  to 
parallelism  to  the  vertical  axis,  the  longer  the  axis  of  the  rhom- 
bohedron ;  and  the  six-sided  prism,  formed  on  these  angles  may  be 
considered  a  rhombohedron,  with  an  infinite  axis. 

An  isosceles  dodecahedron,  (fig.  124,)  so^^alled,  because  its  faces 
are  isosceles  triangles,  may  be  obtained  from  a  rhombohedron,  by  a 
replacement  of  the  lateral  angles,  provided  this  replacement  is  car- 
ried so  far  that  the  remaining  primary  faces  (fig.  124)  just  equal  the 
secondaries  produced  by  the  replacement.  In  figure  124,  the  alter- 
nate faces  R,  R,  are  primary,  and  the  remainder  secondary.  Such 
is  the  origin  of  the  pyramidal  termination  of  crystals  of  quartz. 
This  solid  may  also  be  formed  by  replacing  the  basal  edges  or  an- 
gles of  the  hexahedral  prism,  (e,  fig.  125.) 

Two  intermediary  planes  on  each  angle  of  a  hexagonal  prism, 
produce,  by  their  extension,  a  twenty-four-sided  figure,  formed  of 
two  twelve-sided  pyramids  placed  base  to  base.  This  solid  is  rep- 
resented in  fig.  126. 

Hemihedral  forms  often  occur  in  the  Hexagonal  system,  but  usually 
in  connection  with  holohedral.  Under  tourmaline,  (fig.  3,)  is  repre- 
sented a  six-sided  prism  of  this  mineral,  differently  terminated  at  its 
two  extremities.  The  secondary  faces  a',  a',  at  the  upper  extremity, 
replace  the  lateral  angles ;  the  secondary  faces,  e,  e,  e,  at  the  lower, 
truncate  the  terminal  edges ;  the  three  planes  a,  a,  which  truncate 
the  alternate  edges  of  the  six-sided  prism,  replace  the  alternate  lateral 
angles.  Thesixiateral  planes  (e)  which  compose  thehexagonfd  prism 
in  this  ijnineral,  ate  formed  on  the  six  lateral  edges^  (not  on  the  an- 
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fles.)  We  arrive  at  this  conclusion,  by  observing,  that  the  faces  R, 
if  the  planes  o'  were  removed,  would  be  rhombic  and  notpeniago- 
noL* 

A  triangular  prism,  a  hemihedral  form  of  the  hexagonal  prism,  is 
of  frequent  occurrence  in  crystals  of  tourmaline. 

On  Lettering  Figures  of  Crystals. 

31.  Some  difficulty  is  occasionally  experienced  by  the  young 
mineralogist  in  reading  the  figures  of  crystals,  or,  in  other  words, 
in  determining  the  particular  situation  of  each  secondary  plane. 
Muc  h  aid  may  be  derived  from  a  simple  system  of  notation^  in 
which  letters  on  the  planes  shall  designate  the  edge  or  angle  on 
which  these  planes  are  situated.  The  following  system  is  proposed 
for  this  purpose: 

In  applying  the  following  principles,  a  few  of  the  primary  forms 
are  supposed  to  have  a  certain  position. 

The  right  rhombic  prism  should  be  placed  with  an  obtuse  lateral 
ed^e  towards  the  observer ;  the  ri^ht  rhomboidal,  (except  for  the  let- 
tering of  its  primary  planes,)  on  its  rectangular  base,  as  in  fig.  88 ; 
the  oblique  rhombic  and  rhomboidal  prisms,  with  the  dominant  sol- 
id angle  in  front ;  it  is  immaterial  whether  at  the  inferior  or  superi- 
or base.  Farther  than  this,  no  attention  need  be  paid  to  the  situa- 
tion of  these  solids. 

The  primary  planes  of  prisms,  when  alike,  as  in  the  cube,  are  let- 
tered P ;  if  unlike,  the  letter  P  is  retained  for  the  basal,  and  M  used 
for  the  lateral  planes ;  and,  finally,  if  the  lateral  are  unlike,  the  lar- 
ger lateral  is  lettered  M,  the  smaller  T,  except  in  the  right  rectan- 
gular prism,  whose  larger  lateral  plane  is  lettered  m,  and  the  small- 
er M,  (see  figs.  69,  87.)  The  primary  faces  of  the  rhombohedron 
will  be  lettered  R ;  those  of  the  octahedron  A ;  those  of  the  rhom- 
bic dodecahedron  E ;  the  reason  for  using  these  letters  will  be  seen 
ferther  on.    (See  figs.  3,  4,  7, 107.) 


*  The  relatioiis  of  secondary  ibrms  to  their  primaries,  is  beautifoUy  exhibited  by  means 
of  glass  models.  They  may  be  made  irom  common  window  or  plate  glass,  by  cutting 
the  glass  in  the  form  of  the  foces  of  the  solid  to  be  made,  and  then  uniting  them  by 
means  of  glue.  The  author  has  generally  found  it  convenient  to  glue  a  smsll  cord  be« 
tween  two  adjacent  pieces  of  glass,  as  the  adhesion  between  the  glass  and  the  cord,  by 
means  of  glue,  is  much  stronger  than  between  two  pieces  of  glass.  The  forms  thus  far 
finished,  may  be  rendered  much  firmer,  and,  at  the  same  time,  the  glue  and  cord  con- 
cealed, by  covering  the  edges  with  narrow  strips  of  paper,  cut  for  the  purpose ;  colored 
glazed  paper  is  preferable,  as  it  is  less  easily  soiled.  The  primaries,  when  completed, 
may  be  placed  within  the  secondary,  which  afterwards  can  be  closed  up,  and  its  edges 
papered.  In  this  way,  a  primary  may  be  inclosed  within  any  of  its  secondaries,  and  the 
relations  of  the  two  solids  is  at  once  apparent.  The  plane  angles  of  the  faces  in  the  mo- 
Dometric  solids,  are  given  in  the  preceding  pages,  by  laying  off  which,  a  plane  figure 
Biay  be  drawn,  having  the  form  of  the  desired  face  ;  by  then  placing  the  plate  of  glass 
over  the  figure,  it  may  be  cut  with  a  diamond  and  a  rule.  Good  glue  is  necessary  to  pro- 
duce the  cohesion  of  the  glass ;  gum  arable  suffices  for  attaching  the  slips  of  paper  to  tbo 
edges. 
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In  general,  the  letter  e  may  be  applied  to  planes  on  the  edges,  a, 
to  planes  on  the  angles,  and  o,  to  intermediaries. 

If  the  basal  edges  differ  from  the  lateral,  as  in  the  prisms,  the  Ro- 
man e  may  be  retained  for  the  basal,  and  the  italic  e  for  the  lateral. 

If  any  of  the  edges  are  oblique,  we  may  distinguish  the  obtuse  by 
the  mark  — ,  the  acute  by  the  mark  ^-^,  and  thus  may  have  e,  e,  for 
planes  on  the  obtuse  and  acute  basal  edges  in  the  oblique  prisms, 
(fig.  91,)  c,  c,  for  planes  on  the  obtuse  and  acute  lateral  edges.  In 
the  right  rhoraboidal  prism,  the  front  superior  basal  edge  is  obtuse, 
e,  the  inferior  acute  e,  while  the  lateral  are  rectangular,  and  are 
therefore  lettered  e,  simply.  (See  fiff.  88.)  In  rectangular  prisms, 
the  longer  basal  edge  may  be  marked  e  and  the  shorter  e. 

In  the  oblique  rhomboidal  prisms,  there  are  two  unlike  obtuse  ba- 
sal edges,  and  two  unlike  acute.  We  may  letter  planes  on  the  edge 
to  the  right  hand,  e',  or  e',  on  that  to  the  left,  'e  or  'e. 

If  the  front  angles  differ  from  the  lateral,  as  in  the  rhombic  and 
rhomboidal  prisms,  we  may  retain  the  Roman  a  for  the  front,  and 
employ  the  Italic  a  for  the  lateral,  (fig.  72.) 

If  the  jfront  angles  at  the  two  bases  differ,  as  in  the  oblique  prism, 
the  planes  on  the  obtuse  may  be  distinguished  by  a,  those  on  the 
acute  by  a,  (figs.  96,  97.) 

In  the  rhombohedron,  the  vertical  solid  angle  may  be  lettered  a, 
the  lateral  a  ;  the  terminal  edges  e,  the  lateral  e. 

All  the  monometric  solids  will  be  hereafter  lettered,  as  if  derived 
from  the  cube.  In  the  other  classes,  the  lettering  will  depend  on 
the  primary. 

The  chancy  of  the  letter  o  for  intermediaries,  and  the  use  of  the 
marks  —  ana  >-^,  will  follow  the  same  changes  as  the  lettef  a :  that 
is,  intermediary  planes  about  the  angle  a,  will  be  lettered  5,  those 
about  the  angle  a,  o. 

The  different  planes  on  the  same  edge  or  angle,  may  be  distin- 
guished by  indices,  as  follows  :  a',  a'',  a''',  a*,  a*,  &c. 

The  main  principles  in  this  system  of  notation  are : 

1.  Lettering  planes  on  edges,  e,  on  angles,  a,  and  intermedia- 
ries, o. 

2.  Distinguishing  planes  on  the  basal  edges  from  those  on  the 
lateral,  by  lettering  the  former  with  a  Roman  e,  and  the  latter  with 
an  italic  e. 

3.  Distinguishing  planes  on  obtuse  edges  from  those  on  acute,  or 
longer  basal  edges  from  the  shorter,  by  placing  the  mark  — ,  over 
the  letter  for  the  former,  and  >^j  for  the  latter,  as  e,  e,  e,  e. 

4.  Distinguishing  planes  on  the  frontal  angles  from  those  on  the 
lateral,  by  lettering  the  former  with  a  Roman  a,  the  latter  with  an 
italic  a. 

6.  Distinguishing  planes  on  obtuse  frontal  solid  angles  from  those 
on  acute,  by  the  mark  — ,  over  the  letter  for  the  former,  and  v-^,  for 
the  latter. 
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CHAPTER  HI. 

IRREGULARITIES  OF  CRYSTALS. 

32.  The  laws  of  crystallization,  when  unmodified  by  external 
causes,  produce  forms  of  exact  symmetry ;  the  angles  are  not  only 
equal,  but  also  the  polygonal  faces  of  crystals  ana  their  several  di- 
mensions. This  symmetric  harmony  is  however  so  uncommon, 
that  it  can  scarcely  be  considered  other  than  an  ideal  perfection. 
Crystals  are  very  generally  distorted,  and  often  the  fundamental 
form  is  so  complefely  disguised,  that  an  intimate  familiarity  with  the 
possible  irregularities  is  required,  in  order  to  unravel  their  com- 
plexities. 

The  irregularities  of  crystals  may  be  treated  of  under  four  heads  :* 
1.  Imperfections  of  surface  ;  2.  Variations  of  form  and  dimen- 
sions ;  3.  Internal  imperfectians  and  impurities  ;  4.  Pseudomor- 
phous  crystallizations. 

1.  IMPERFECTIONS  IN  THE  SURFACES  OF  CRYSTALS. 

1 .  Striated  Surfaces. 

33.  The  parallel  furrows  on  the  surfaces  of  crystals  are  called 
striiB,  and  such  surfaces  are  said  to  be  striated. 

Each  little  ridge  on  a  striated  surface  is  enclosed  by  two  narrow 
planes  more  or  less  regular.  These  planes  often  correspond  in  po- 
sition to  the  secondary  or  primary  planes  of  the  crystal,  and  we  may 
suppose  these  ridges  to  have  been  formed  by  a  continued  oscillation 
in  the  operation  of  the  causes  that  give  rise,  when  acting  uninter- 
ruptedly, to  enlarged  planes.  By  this  means,  the  surfaces  of  a  crys- 
tal are  marked  in  parallel  lines,  with  a  succession  of  narrow  planes 
meeting  at  an  angle  and  constituting  the  ridges  referred  to.  This 
combination  of  different  planes  in  the  formation  of  a  sur&ce  has 
been  termed  the  oscillatory  combination.  The  horizontal  strice 
on  prismatic  crystals  of  quartz,  (fi^.  23,  p.  61,)  are  examples  of  this 
combination,  in  which  the  oscillation  has  taken  place  between  the 
prismatic  and  pyramidal  planes.  As  the  crystals  len^hened,  there 
was  apparently  a  continual  effort  to  assume  the  terminal  pyramidal 
planes,  which  effort  was  interruptedly  overcome  by  a  strong  tenden- 
cy to  an  increase  in  the  length  of  the  prism.  In  this  manner,  crys- 
tals of  quartz  are  often  tapered  to  a  point,  without  the  usual  pyra- 
midal terminations. 


*  Many  of  the  foIlowiii|r  fects,  with  the  general  arrangement  of  them*  are  extracted 
from  Naomann's  work  on  CiTftallography. 
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Iran  PTiitei. 


Cubes  of  pyrites  are  generally  striated,  in 
such  a  way  that  the  striae  on  adjacent  faces 
are  at  right  angles  with  one  another,  as  in  the 
accompanying  fignre.  These  lines  are  par- 
allel to  the  intersections  of  the  primary  sur- 
faces with  the  planes  of  a  pentagonal  dodeca- 
hedron, (fig.  43  and  44,  PL  I,)  the  most  com- 
mon secondary  of  pyrites ;  and  they  have  ev- 
idently resulted  from  an  oscillation  between 
the  primary  and  this  secondary. 

Diagonal  striae  sometimes  occur  on  the 
faces  of  a  cube  showing  an  oscillatory  com- 
bination between  the  cube  and  octahedron.  The  rhombic  dodeca- 
hedron is  often  striated  parallel  either  with  the  longer  or  the  shorter 
diagonal  of  its  faces;  the  former  resulting  from  an  oscillatory  com- 
bination of  the  dodecahedron  with  the  regular  octahedron,  and  the 
2  latter,  with  the  cube  or  planes  beveling  the 

ed^es  of  the  cube,  as  in  Aplome.  The  accompa- 
nymg  figure  represents  a  distorted  crystal  of 
magnetic  iron  from  Haddam,  Ct,  illustrating 
the  oscillation  between  the  octahedron  and  do- 
decahedron. The  faces  of  trapezohedral  gar- 
nets are  often  striated  parallel  with  the  sym- 
metrical diagonal,  showing  an  osciHation  with 
the  dodecahedron. 

Rhombohedrons  of  chabazite  and  red  silver 

ore  are  often  striated  parallel  to  the  terminal 

Masnecieiran.         cdgcs,  indicating  an  oscillatory  combination 

between  the  primary  faces  and  a  secondary  plane  replacing  these 

edges. 

Prisms  of  tonrmaline  are  very  commonly  bounded  by  three 
convex  surfaces,  owing  to  an  oscillatory  combination  of  the  planes 
a  and  e,  (figures  2  and  3  under  Tourmaline,) 

34.  It  is  obvious  that  the  irregularities  described,  must  some- 
times affect  the  angle  of  inclination  between  planes.  The  interfa- 
cial  angle  of  a  rhombic  prism  are  thus  made  more  obtuse,  beins^ 
sometimes  increased  15  or  20  degrees,and  occasionally,  as  just  stated, 
the  angles  are  lost  in  a  curved  surface.  This  can  lead  to  no  im- 
portant error,  since  the  striations  generally  show  that  the  faces  are 
not  simple  planes.  Tremolite,  Sillimanite,  Tourmaline,  &c.,  are 
examples. 

35.  The  striations  on  the  lateral  surfaces  of  foliated  minerals 
like  mica  and  gypsum,  are  merely  the  edges  of  laminae. 

The  interposition  of  foreign  substances  in  parallel  lines  also  pro- 
duces striations.  Brewster  attributes  to  this  source  the  parallel 
diagonal  lines  in  some  rhombohedral  crystals  of  calc  spar. 

Besides  striations,  the  surfaces  of  crjrstals  are  sometimes  formed  of 
minute  crystals ;  such  are  the  faces  of  octahedral  crystals  of  fluor. 
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consisting  of  minute  cubes.  Angular  markings  are  also  often  ob- 
served, as  on  quartz  crystals, beryls,  &;c.,  indicating  the  internal  struc- 
ture of  the  crystal. 

2.  Cavernous  Crystals, 

36.  Crystals  not  unfrequently  occur  with  a  deep  pyramidal 
depression  occupying  the  place  of  each  plane,  as 
is  often  observed  in  common  salt,  alum,  and 
sulphur.  The  annexed  figure  represents  a  cav- 
ernous cube  of  salt.  In  the  solution  of  crystals, 
the  same  form  is  sometimes  obtained,  owin^  to 
the  fact  that  the  centres  of  the  faces  yield 
sooner  than  the  edges  and  angles.  A  remarka- 
ble cavernous  crystal  of  pyrites,  from  Almerode, 
described  by  Hausmann,  is  represented  in  the 
annexed  figure.  It  is  an  elongated  cube  with 
its  upper  edges  replaced  by  faces  of  the  dodeca- 
hedron ;  but  instead  of  a  corresponding  replace- 
ment of  the  lateral,  a  deep  rectangular  channel 
occupies  the  place  of  each.  It  resembles  a  cru- 
ciform crystal  of  Harmotome ;  but  the  striations 
show  that  it  is  not  compound. 

3.  Curved  Surfaces, 

37.  Curved  surfaces  resulting  from  what  is 
termed  oscillatory  combination,  have  already 
been  noticed.  Other  curvatures  proceed  from  a 
curvature  in  the  laminae  constituting  the  crystal. 
Crystals  of  diamond  have  convex  faces,  and 
they  are  sometimes  almost  spheres.  (Fig.  18,  Pyrites;  Aimcrode. 
pa^  49,  is  an  example  of  this  fact.)  This  mode  of  curvature  in 
which  all  the  faces  are  equally  convex,  is  less  common  than  that 
in  which  a  convex  surface  is  opposite  and  parallel  to  a  correspond- 
ing concave  surface.  Rhombohedrons  of  spathic  iron  and  pearl 
spar  are  usually  thus  curved,  as  is  shown  in  figure  2  of  spathic  iron. 
The  saddle  shaped  crystals  of  the  same  mineral  (fig.  1)  are  remark- 
able instances  of  several  curvatures  in  the  same  face. 

A  singular  curvature  is  shown  in  the  accompany-  5 

ing  figure  of  white  iron  pyrites.  The  conical  crystals 
of  Drown  zinc  blende  and  the  lenticular  and  conical 
crjrstals  of  gypsum,  are  other  examples.  Crystals 
of  quartz  are  sometimes  curved  and  twisted.  When 
this  takes  place  in  the  left-handed  and  right-handed 
crystals,  the  twist  is  to  the  right  or  left,  according 
as  the  ctHIuiI  is  right  or  left-handed.* 

The  surfaces  of  crystals  are  sometimes  rounded 
in  consequence  of  having  been  partially  fused,  or 


n 

^ 

*  Yigare  6,  under  quartz,  is  a  UfUhand*d  cryftal,  as  is  apparent  from  the  relative  situ- 
ation ofthe  planes  o,  and  a. 
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dissolved.    The  globular  quartz  of  St  Lawrence  Co.,  N.  Y.,  is  sup- 
posed by  Prof.  Emmons  to  have  been  thus  rounded. 

2.   VARIATIONS  IN  THE  FORMS  AND  DIMENSIONS  OF  CRYSTALS. 

38.  The  simplest  modification  of  form  in  crystals,  consists  in  a 
simple  variation  in  length  or  breadth,  without  a  disparity  in  similar 
secondary  planes.  The  distortion,  however,  extends  very  generally 
to  tRe  secondary  planes,  especially  when  the  elongation  of  a  crystal 
takes  place  in  the  direction  of  a  diagonal,  instead  of  the  crystallo- 
graphic  axes.  In  many  instances,  one  or  more  secondary  planes 
are  obliterated  by  the  enlargement  of  others,  proving  a  source  of 
much  perplexity  to  the  young  student.  The  interfacial  angles  re- 
main constant  unaffected  hy  any  of  these  variations  in  form. 

As  most  of  the  difficulties  in  the  study  of  crystals  arises  from 
these  distortions,  this  subject  is  one  of  great  importance  to  the  stu- 
dent 

39.  Monometric  System.  A  cube  (figure  1,  Plate  1)  length- 
ened or  shortened  alon^  one  axis,  becomes  a  ri^ht  square  prisno, 
(figure  50,  Plate  I ;)  and  if  varied  in  the  direction  of  two  axes  is 
changed  to  a  rectangular  prism,  (figure  69,  PI.  II.)  Cubes  of  pyrites, 
galena,  fluor  spar,  ^.,  are  generally  thus  distorted.  It  is  very  un- 
usual to  find  a  cubic  crystal  that  is  a  true  symmetrical  cube. 

An  octahedron  ^a^^enec{  parallel  to  a  face  is  reduced  to  a  tabular 
crystal,  (fig.  6.)  If  lengthened  in  the  same  direction,  it  takes  the 
form  in  figure  7 ;  or  if  still  further  lengthened  to  the  obliteration  of 
A',  it  becomes  an  acute  rhombohedron,  (same  figure.) 

6  7 


When  an  octahedron  is  extended  in  the  direction  of  a  line  between 
two  opposite  edges,  it  has  the  general  form  of  a  rectangular  octahe- 

10  11 
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dron ;  and  stiU  farther  extended  as  in  figure  8,  it  isjchanged  to  a 
rhombic  prism  with  dihedral  summits.  The  figure  represents  this 
prism  lying  on  its  centre  edge,  (spinel,  fluor,  magnetic  iron.) 

The  dodecahedron  lengthened  along  a  line  between  the  obtuse 
solid  angles,  becomes  a  six-sided  prism  with  tliree-sided  summits,  as 
in  figure  9;  and  shortened  in  the  same  direction, 
is  a  ^Aor^  prism  of  the  same  kind,  (fig.  11.) 
Both  resemble  secondaries  to  the  rhombohe- 
dron,  and  are  common  in  garnet  and  zinc 
blende.  When  lengthened  in  the  direction  of 
one  of  the  crystallographic  axes,  it  becomes  a  ( 
square  prism  with  p3riamidal  summits,  (fig.  10,) 
and  shortened  along  the  same  axis  it  is  redu- 
ced to  a  square  octahedron  with  truncated 
basal  angles,  (figure  12.) 

The  trapessohedron  is  still  more  disguised  by  its  distortions. 
When  elongated  in  the  line  of  an  octahedral  axis  it  assumes  the 
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form  in  figure  13,  and  still  farther  lengthened,  to  the  obliteration 
of  some  of  the  planes,  becomes  a  scalene  dodecahedron,  (14.)  This 
has  been  observed  in  fluor  spar.  If  the  elongation  takes  place  along 
a  crystallographic  axis,  it  changes  to  a  double  eight-sided  pyramid 
with  four-sided  summits,  (fi^.  15 ;)  or  if  these  summit  planes  be  ob- 
literated by  a  farther  extension,  it  becomes  a  complete  eight-sided 
double  pyramid,  (figure  16.) 
Still  more  complex  forms  are  of  occasional  occurrence  among 
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monometric  crystals,  especially  when  modified  by  seoHidary  planet. 
Figure  17  represents  a  garnet  from  Monzoniberg ;  it  is  a  combinar 
tion  of  the  dodecahedron  and  trapezohedron  ;  but  the  crystal  is  so 
altered  by  distortion,  that  only  four  dodecahodral  faces  (e)  remain, 
and  sixteen  of  the  trapezohedral,  (a';)  and  the  latter  are  of  very  une- 
ular  size.  Figure  18  is  a  distorted  form  of  diamond.  It  is  short- 
ened in  the  direction  of  a  diagonal,  so  that  only  two  octahedral  planes 
fa)  remain,  and  12  out  of  48  planes  o^ — the  six  around  each  a,  (see 
ng.  £5,  Plate  I.)  Figure  19  represents  a  crystal  of  Galena  from 
Rossie.  It  is  a  shortened  cube  ;  the  lateral  faces  are  very  irregular- 
ly curved  and  consist  of  the  primary  faces  of  the  cube  and  the  planes 
truncating  the  lateral  edges.  Some  of  the  terminal  edges  are  also 
truncated.  The  crystal  is  surmounted  by  a  low  pyramid,  consisting 
of  four  planes  on  each  of  the  angles  and  edges,  which,  owing  to  the 
distortion,  do  not  occur  elsewhere  on  the  crystal.  The  cleavages  of 
the  crystal  easily  explain  the  relations  of  the  several  planes  to  the 
primary. 

40.  The  following  are  a  few  instances  in  the  other  systems  of 

crystallization.    Figure  31,  page  54,  is  a  form  of  Zircon ;  only  on 

part  of  the  angles  occur  the  planes  o^,  owing  to  the  extension  of  the 

other  faces,  (see  figure  2,  under  ^Zircon.)    It  resembles  a  hemi- 

hedral  crystal. 

The  annexed  figure  of  calc  spar,  (fiff.  20,)  represents  a  scalene 
dodecahedron,  with  its  apices  replacea  by  planes  of  the  primary 
rhombohedron. 


A  distorted  form  of  the  same  is  shown  in  figure  21,  which  ap- 
pears, however,  to  be  an  eight-sided  prism,  bounded  laterally  by  the 
planes  R,  e',  e!^  and  R,  and  their  opposites,  and  terminated  by  the 
remaining  planes  of  figure  20.  The  annexed  fibres  of  quartz, 
(fig.  22  and  23,)  represent  distorted  forms  of  this  mineral,  in  which 
some  of  the  pyramidal  &ces,  by  enlarj^ment,  displace  the  pris- 
matic faces,  and  nearly  obliterate  some  ofthe  other  pyramidal  faces. 
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Figure  25  of  apatite  is  the  same  form  that  is  represented  in  figure 
24,  but  greatly  distorted.    The  planes  e',  e,  e'^  between  P  and 

24 
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the  left  M,  are  enlarged,  while  the  corresponding 
planes  below  are  in  part  obliterated.  By  observing 
that  similar  planes  are  lettered  alike,  the  two  figures 
may  be  compared  throughout.  Figure  26  represents 
a  hexagonal  prism  of  beryl  distorted  so  as  to  resem- 
ble a  rhombic  prism,  with  the  acute  lateral  edges  ^ 
truncated,  two  opposite  planes  M,  being  nearly  oblit- 
erated by  the  extension  of  the  other  four. 
Cwved  Crystals. 

41.  Curves  in  imbedded  cr3rstals  are  of  frequent 

occurrence;  and  in  im- 
planted  crystals  they 
are  not  very  uncom- 
mon.    The    annexed 
figure  of  quartz   (fig. 
27)  illustrates  this  kind 
of  distortion ;  the  same 
is  described   by  Beck 
as  occurring  in  the  ap- 
atite of  St.  Lawrence 
Co.,  N.  Y.    Six-sided 
prisms  of  calc  spar  are  occasionally  curved  in  the 
same  manner. 
In  many  species  the  crystals  appear  as  if  they  bad  SMyi,  Momo^ct. 
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been  broken  transversely  into  many  pieces,  a  slight  displacement 
of  which  has  given  curved  form  to  the  prism.  This  is  common 
in  tourmaline  and  beryl.  The  beryl  of  Monroe,  Conn.,  often  pre- 
sent these  interrupted  curvatures,  as  represented  in  figure  28. 

42.  Very  singular  curv- 
^-—-^^^^^  atures    are   described    by 

f/.^^^^  Her8cheU,(Phil.  Mag.1833, 

II,  110,)  as  occurring  in 
cr3rstalline  plates  of  ice  ad- 
hering to  stems  of  plants. 
Tliese  plates  were  implant- 
ed longitudinally  on  oppo- 
site sides  of  the  stem,  and 
curved  so  far  around  as 
nearly  to  encircle  the  stem. 
They   were    fibrous    like 
some  varieties  of  g3rpsum. 
The  author  observed  simi- 
lar crystal  lizations  in  March 
of  ISise,  in  the  vicinity  of 
New  Haven.    The  plates 
were  attached  to  a  single 
side  of  the  stem,  and  curv- 
ing   around,    almost    en- 
closed it  like  a  cylinder. 
Another    instance   of  the 
same  on  a  stone  wall  has 
been  observed  by  Prof.  Ri- 
gaud.    The  plates  of  ice 
were  attached  to 
the  edges  of  tho 
stones  and  curved 
away    from     the 
mortar.         They 
were  found  only 
on  a  part  of  the 
wall  recentlybuilt 
Prof.Locke  of  Cin- 
cinnati, Ohio,  has 
lately      described 
(Sill.  J.  xlii,  206) 
similar  crj^talliza- 
tions  of  alabaster 
(gypsum^  from  the 
mammotn  cave  of 
Kentucky.    Alabaster  "rosettes"  occur  there  a  foot  in  diameter, 
consisting  of  a  disk  surrounded  by  circles  of  leaves  rolled  elegantly 
outward  j  and  tortuous  vines  with  tendrils,  and  curl^  leaves,  are 


30 


Digitized  by 


Google 


IRREGULARITIES  OF  CRYSTALS.  63 

beaQtifiilly  imitated.    The  drawings  here  given  of  these  beautiful 
mineral  flowers  and  vegetation,  f  figures  29  and  30,)  were  made  from 
specimens  in  the  collections  of  tne  National  Institute. 
Variations  in  the  Angles  of  Crystals. 

43.  Variations  in  the  angles  arising  from  curvatures  and  imper- 
fections of  surface  have  been  alluded  to.  Other  variations  are 
owing  to  impurities  in  the  crystal.  Calcareous  spar  is  one  of  the 
most  noted  instances  of  this  variation  ;  it  varies  from  106°  to  106^ 
IT.  Pure  crystals  have  the  constant  angle  105°  5'.  These  varia- 
tions are  in  general  so  small  as  seldom  to  cause  any  difficulty  in 
practice.  Secondary  planes,  lustre,  cleavage,  and  other  peculiari- 
ties, will  always  distinguish  a  cube  from  a^ square  prism,  although 
the  angles  diflfer  but  V  from  one  another. 

From  the  investigations  of  Mitscherlich  it  is  ascertained  that  the 
angles  of  crystals  vary  with  the  temperature.  In  passing  from  32^ 
to  212^  P.,  the  angle  of  calc  spar  was  diminished  SJ',  thus  approach- 
ing the  form  of  a  cube  as  the  temperature  increased.  Dolomite,  in 
the  same  range  of  temperature,  diminished  if  fr'.  The  angle  of  the 
prism  of  arragonite  was  increased  2^  46^^  while  passing  from  63° 
to  212°  P. 

Monometric  solids  dilate  equally  in  all  directions ;  but  solids  of 
unequal  axes  dilate  differently  in  the  directions  of  the  different  axes. 
In  some  rhombohedroris  the  vertical  axis  is  lengthened,  as  in  calc 
qwur,  while  in  others  it  is  shortened,  as  in  quartz.  The  variation  is 
such  either  way,  that  the  double  refraction  is  diminished  with  the 
increase  of  heat,  for  calc  spar  possesses  negative  double  refraction,  and 
quartz,  positive.    According  to  Presnel,  the  same  is  true  of  gypsum. 

3.    INTERNAL  IMPERFECTIONS  AND  IMPURITIES. 

44.  The  transparency  of  crystals  is  often  destroyed  by  disturbed 
crystallization,  or  by  impurities  taken  up  from  the  solution  during 
the  process  of  crystallization.  Oxyd  of  iron,  chlorite,  pyrites,  silica, 
and  alumina,  are  among  the  most  common  of  these  impurities. 
Any  mineral  indeed,  that  may  be  dissolved  or  mechanically  suspend- 
ed in  the  menstruum  with  the  crystallizing  mineral,  may  be  thus 
entangled  and  forced  into  the  constitution  of  forming  crystals.  Spe- 
cimens of  quartz  are  often  permeated  by  oxyd  of  iron,  chlorite,  rutile, 
asbestus,  gray  antimony,  iron  pyrites,  copper,  silver,  coal,  &c. 

The  impurities  often  take  a  symmetrical  arrangement.  In  gen- 
eral, foreign  matter  collects  most  abundantly  about  the  centre  and 
along  the  diagonal,  and  also  in  planes  between  the  centre  and  edges 
of  the  crystal.  The  latter  taking  place  in  the  cube,  produces  an 
arrangement  similar  in  form  to  the  cavernous  cubes  above  described. 

In  chiastolite,  the  foreign  matter  is  arranged  about  the  central 
axis,  and  in  planes  running  from  this  axis  to  the  edges,  and  also 
about  the  lateral  edges  and  exterior  surface  of  the  crystal,  (see  fig- 
ures under  chiastolite.)  Dr.  Jackson  has  observed  the  same  in 
staurotide.    Tremolite  has  also  been  observed,  according  to  Nau- 
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mann,  with  an  interior  tesselated  structure,  like  chiastolite.  It  had 
crystallized  in  contact  with  pulverulent  carbonate  of  lime  and  mag- 
nesia. Fluor  spar,  common  salt,  and  numerous  other  species,  some- 
times present  similar  appearances.  The  Zircons  of  St.  Lawrence 
CJounty,  New  York,  often  have  a  tesselated  structure.  Some  crys- 
tals are  erayish-white  with  the  exception  of  the  angles,  which  are 
bright  chestnut-brown,  either  of  a  uniform 
color,  or  in  parallel  stripes  about  the  plane 
o'.  The  annexed  fi^re  (figure  31)  of  a 
crystal  in  the  possession  of  Prof.  Emmons, 
represents  the  peculiar  structure  alluded  to. 
The  part  within  the  dotted  line  has  a  deep 
reddish-brown  color,  while  the  rest  is  gray- 
ish-white ;  some  of  the  planes  o^  are  wanting, 
in  consequence  of  the  extension  of  the  other 

faces,  and  the  unmodified  angles  are  mostly  

white  like  the  body  of  the  crystal.    In  a  simi-  ztrcon. 

lar  crystal  from  the  same  region.  Professor  Beck  found  a  nucleus  of 
carbonate  of  lime,  and  it  is  probable,  as  he  suggests,  that  the  white 
coloring  matter  thus  symmetrically  arranged,  is  carbonate  of  lime. 

In  many  instances,  the  foreign  matter  lies  in  layers  parallel  with 
some  of  the  exterior   planes.    This  is  often  noticed  in  crystals  of 

Siuartz,  in  which  there  are  layers  of  different  colors  parallel  with  the 
aces  of  the  terminal  pyramids.  In  this  way  transparent  crystals 
sometimes  have  an  exterior  coating  of  an  opaque  white  color.  Tab- 
ular crystals  of  heavy  spar  are  often  banded  parallel  with  the  later- 
al faces. 

The  mica  from  Jones's  creek,  near  Baltimore,  as  shown  me  by 
Mr.  Markoe,  of  Washington,  contains  opaque  lines  or  bands  in  con- 
centric hexagonal  figures,  which  arise  from  the  same  cause.  In 
one  specimen  the  meeting  of  two  hexagonal  figures  indicated  a 
compound  structure,  or  twin  crystallization,  a  fact  not  apparent  from 
any  peculiarity  on  the  surface  of  the  mica.  A  mica  from  New 
Hampshire  has  similar  markings,  and  in  one  transparent  speci- 
men in  the  cabinet  of  Dr.  Jackson,  of  Boston,  there  are  broad  bands 
of  a  deep  black  color  meeting  at  angles  of  120^  and  60^,  the  angles 
of  the  crystal. 

4.    PSEUDOMORPUOUS   CRYSTALS. 

41.  il  psefidomorphous  crystal  is  one  which  possesses  a  form 
that  is  foreign  to  it^  and  which  it  has  received  from  some  cause 
distinct  from  its  own  powers  of  crystallizaiion. 

Pseudomorphous  crystals  may  arise  in  different  ways  ;  either  by 
the  infiltration  of  foreign  matter  into  the  cavities  of  decomposed 
crystals  ;  by  the  external  accretion  of  foreign  matter  on  the  surfa- 
ces of  crystals ;  or  by  a  decomposition  of  a  mineral,  and  its  gradual 
replacement  by  another,  possessing,  often,  no  resemblance  to  the 
original  mineral  in  its  chemical  constitution. 
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The  first  two  methods  are  easily  understood ;  in  the  first^  the 
cavity  acts  the  part  of  a  mould,  and  gives  all  its  p)eculiarity  of 
form  to  the  mineral  that  may  infiltrate  into  it ;  in  the  second,  a 
series  of  coatings  are  supposed  to  be  formed  around  a  crystal,  and 
thus  to  produce  a  solid,  presenting  the  form  of  the  included  crystal, 
though  entirely  different  in  chemical  composition.  The  last  of  the 
three  methods  is  by  far  the  most  frequent  source  of  pseudo- 
morphs,  though  the  processes  by  which  they  have  been  formed  is 
often  very  obSjure.  A  number  of  changes  of  this  kind  have  been 
described  by  Haidinger,  in  vols,  ix  and  x  of  Brewster's  Edinburgh 
Journal.  Specular  iron^  the  form  of  whose  crystals  is  rhombohs- 
dral,  has  been  observed  in  ^[^ralar  octahedrons,  which  is  the  prima- 
ry of  magnetic  iron  ore.  The  crystal,  originally,  belonged  to  the 
latter  species ;  but  a  change  of  composition  has  taken  place,  without 
an  accompanying  change  in  the  external  form.  Magnetic  iron  con- 
sists of  one  atom  of  protoxyd,  and  two  of  peroxyd  otiron  ;  specular 
iron,  of  pure  peroxyd  of  iron  ;  the  only  change  required,  therefore, 
is  an  additional  oxydation  of  the  protoxyd  of  iron,  by  which  the 
whole  becomes  peroxyd  or  specular  iron.  In  a  similar  manner, 
crystals  of  carbonate  of  lead,  or  white  lead,  are  occasionally  changed 
into  minium,  or  oxyd  of  lead,  without  the  least  alteration  in  exter- 
nal form,  the  striae  of  the  surface  remaining  perfect.  Similarly, 
minium  may  present  the  form  of  galena;  Witherite,  or  carbonate 
of  barytes,  the  form  of  sulphate  of  barytes  or  heavy  spar ;  tungstate 
of  iron  or  wolfram,  the  form  of  tungstate  of  lime,  &c.  In  the  last 
instance,  there  is  merely  a  substitution  of  iron  for  lime,  which 
would  readily  take  place,  provided  iron  were  present,  if  any  decom- 
posing agent  should  remove  the  lime.  Forms  of  this  kind  have 
been  observed  at  Monroe,  Conn.  Other  instances  of  more  difficult 
explanation  are,  the  pseudomorphs  of  Prehnite,  imitative  of  anal- 
cime  and  Laumonite;  of  steatite,  imitative  of  quartz,  calcareous 
spar,  spinel,  hornblende,  &c, ;  of  quartz,  imitative  of  fluor  or  calca- 
reous spar.  Haidinger  supposes,  with  respect  to  the  last,  that  "wa- 
ter, charged  with  carbonic  acid,  and  by  that  means  holding  silica 
in  solution,  may  have  dissolved  the  original  species,  and  deposited 
the  siliceous  matter  in  its  stead."  It  has  long  been  disputed  wheth- 
er the  crystals  of  serpentine  were  pseudomorphous.  This  subject 
has  lately  been  investigated  by  A.  Quenstedt,  {Pogff.  No.  11, 1835,) 
who  finds  them  identical  in  form  with  crystals  of  chrysolite,  ana 
shows  that  the  chai^  requires  merely  an  addition  of  water,  and  a 
removal  of  a  part  of  the  magnesia,  and  may,  therefore,  be  effeAed 
by  the  very  common  agents,  aqueous  vapor  and  carbonic  acid.* 

•  Seqientuie  is  iq>resented  by  the  foUowing  fonnula . — 

3M^  EH-^M^  St>  and  chiyiolite  by  M^ 

If  to  four  atoms  olcfa]78(^ter=M^>S^A3lil^fStM-M^,  we  add  6  atomt  of  wateraSH, 

we  obtain  fiir  serpentine,  ^Mg^^fi^Mg?,*,  togetfafir  with  three  atoms  of  magnesia,  which 
aie  sepented  fiom  the  compcrand. 
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It  may  be  doubted  whether  the  first  species  of  pseudomorphism 
pointed  out  above,  ever  takes  place  in  nature.  It  is  probable  that 
the  supposed  instances  of  it,  might  more  correctly  be  referred  to  the 
last  method. 

Pseudomorphous  crystals  are  distinguished,  generally,  by  their 
rounded  angles,  dull  surfaces,  and  often  granular  composition. 
They  either  have  no  cleavage,  or  the  cleavage  is  wholly  different 
in  direction  from  that  of  the  mineral  imitated.  Their  surfaces  are 
frequently  drusy,  or  covered  with  minute  crystals.  Occasionally 
the  resemblance  to  real  crystals  is  so  perfect,  that  they  are  distin< 
guished  with  difficulty. 


CHAPTER  IV. 

DETERMINATION  OF  PRIMARY  FORMS. 

46.  The  first  question  which  arises  in  commencing  the  exam- 
ination of  a  crystal  is,  what  is  its  primary,  or  its  system  of  crystalli- 
zation? On  account  of  the  complexity  or  distortions  of  crystals, 
this  question  is  sometimes  answered  with  difficulty.  The  follow- 
ing methods  will  enable  the  student  to  overcome  these  difficulties. 

1.  Measurement  of  angles. 

2.  Inspection  of  the  similarity  or  dissimilarity  in  the  physical 
characters  of  different  faces. 

3.  Cleavage. 

4.  The  situation  of  secondary  planes. 

1.    MEASUREMENT  OF  ANGLES. 

47.  The  angles  of  crystals  are  measured  by  means  of  instru- 
ments called  Goniometers. 
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The  simplest  of  these  instraments,  called  the  Common  Goniometer, 
is  represented  on  the  preceding  page.  It  consists,  1.  of  a  semicircular 
arc  graduated  to  degrees,and,  consequently,  measuring  180^;  2.  two 
arms, one  of  which,  afr,is  stationary,  or  admits  only  of  asliding  motion 
backward  and  forward,  by  means  of  the  slits  gh^  ik.  The  other 
arm  turns  on  o,  the  centre  of  the  arc,  as  van  axis ;  there  is  also  a 
slit,  np,  in  this  arm.  By  m^ms  of  these  slits,  the  parts  of  the  arms 
below  o,  that  is,  aOf  coj  may  be  shortened,  which  is  found  necessary 
for  the  measurement  of  small  crystals.  The  faces,  whose  inclina- 
tion is  to  be  measured,  are  applied  between  the  arms  ao,  co,  which 
are  opened  till  they  just  admit  the  crj^tal,  and  are  seen  to  be  closely 
applied  to  the  surfaces  of  the  same.  This  should  be  determined 
by  close  examination,  holding  it  at  the  same  time  up  to  the  light 
and  observing  that  no  Ught  passes  between  the  arm  and  the  plane 
of  the  crystal.  The  number  of  degrees  on  the  arc,  between  k  and 
the  left  edge  of  d,  (this  edge  being  in  the  line  of  the  centre  o  of  the 
arc,)  is  the  required  angle. 

For  measuring  orjrsials  partially  imbedded,  the  arc  is  usually 
jointed  at/,  so  that  the  part,  a/,  may  be  folded  back  on  the  other 
quadrant.  When  the  angle  has  been -measured,  the  arms  are  se- 
cured in  their  place  by  the  screw  at  o,  and  the  arc  restored  to  its 
former  position  and  there  &stened  by  the  bar,  mo.  The  angle  may 
now  be  read  off. 

The  arms  sometimes  admit  of  being  separated  from  the  arc,  in 
order  to  obtain  more  conveniently  the  required  angle.  They  may 
then  be  adjusted  to  the  arc  in  a  very  simple  manner,  which  will  be 
understood  by  the  observer  without  explanation,  and  the  angle  read 
off  as  above. 

When  a  goniometer  is  not  at  hand,  approximate  results  may  be 
obtained  by  means  of  an  extempore  pair  of  arms,  made  carefully  of 
Bristol  board.  After  taking  the  angles  with  them  in  the  manner 
explained,  place  them  on  a  sheet  of  paper,  and  with  a  pencil  and 
ruler  lay  off  the  angle  by  drawing  lines  parallel  with,  or  in  the'di- 
rection  of,  each  arm  of  the  forceps.  This  angle  may  then  be  meas- 
ured by  means  of  a  graduated  arc,  or  a  scale  of  chords  or  tcm- 
gents,  either  of  which  is  usually  to  be  found  in  a  box  of  mathe- 
matical instruments,  or  may  be  obtained  separately  at  the  shops : 
or  it  may  be  measured  by  applying  the  arms  directly  to  the  grad- 
uated arc. 

The  results  obtained  with  a  common  goniometer  are  seldom 
within  a  quarter  of  a  degree  of  truth.  It  is,  however,  sufficiently 
accurate  for  common  use.  For  polished  crystals,  we  have  a 
much  superior  instrument  in  the  Reflective  Ooniometerj  of  WoUas- 
ton. 

48.  The  reflective  goniometer  is  represented  on  the  next  page. 

The  principle  on  which  this  instrument  is  construct^  m^y 
be  understood  by  reference  to  the  following  figure,  which  rep- 
resents a  cr]rftal|  whose  angle,  o&c,  i^  requir^. 
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The  eye  at  P,  looking  at  the 
.^gjr^face  of  the  crystal,  be,  observes  a  re- 
/'p  fleets  imagfe  of  M.  in  the  direction 
of  PN.  The  crystsJ  may  now  be  so 
changed  in  its  position,  that  the  same 
image  is  seen  reflected  by  the  next 
face,  and  in  the  same  direction,  PN. 
To  effect  this,  the  crystal  must  be 
turned  around,  until  abd  has  the 
present  direction  of  be.  The  angle 
dbc,  measures,  therefore,  the  number  of  degrees  through  which  the 
crystal  must  be  turned.  But  dbc,  subtracted  from  180^,  equals  the 
required  angle  of  the  crystal  abc.  The  crystal  is,  therefore,  passed 
in  its  revolution  through  a  number  of  degrees,  which  subtracted 
from  180,  give  the  required  angle.  This  angle  might  be  measured 
by  attaching  the  crystal  to  a  graduated  circle,  which  shall  turn 

with  the  crystal.  This  is 
effected  by  the  ingenious 
and  simple  contrivance  of 
Wollaston. 

AB  is  the  circle  gradua- 
ted to  half  degrees.  By 
means  of  the  vernier,  t;, 
minutes  are  measured.  The 
wheel,  m,  is  attached  to  the 
main  axis,  and  moves  the 
graduated  circle,  together 
with  the  adjusted  crystal. 
The  wheel,  n,  is  connected 
with  an  axis  which  passes 
through  the  main  axis, 
(which  is  hollow  for  the 
purpose,)  and  moves  merely 
the  parts  to  which  the  crys- 
tal is  attached,  in  order  tp  aid  in  its  adjustment.  The  contrivances 
for  the  adjustment  of  the  crystal,  are  at  p,  q,  r.  To  use  the  in- 
strument, it  must  be  placed  on  a  small  stand  or  table,  and  so  eleva- 
ted, as  to  allow  the  observer  to  rest  his  elbows  on  the  table.  The 
whole,  thus  firmly  arranged,  is  to  be  placed  in  front  of  a  win- 
dow, distant  from  the  same,  from  six  to  twelve  feet,  with  the  axis 
of  the  instrument  parallel  to  it.  Before  operation,  a  dark  line 
should  be  drawn  below  the  window  near  the  floor,  parallel  to  the 
bars  of  the  window ;  or,  what  is  still  better,  on  a  slate  or  board 
placed  before  the  observer  on  the  table. 

The  crystal  is  attached  to  the  moveable  plate,  y,  by  a  piece  of 
wax,  and  so  arranged,  that  the  edge  of  intersection  ot  the  two  planes, 
including  the  required  angle,  shall  be  in  a  line  with  the  axis  of  the 
instrument.  This  is  done  by  varying  its  situation  on  the  plate  9, 
or  the  situation  of  the  plate  itself,  or  by  means  of  the  adjacent  joints 
and  wheel,  r,  s^  p. 
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When  apparently  adjusted,  the  eye  should  be  brought  close  to 
the  ciystal,  nearly  in  contact  with  it.  and  on  looking  into  a  face, 
part  of  the  window  will  be  seen  reflected,  one  bar  of  which  must  be 
selected  for  the  experiment.  If  the  crystal  is  correctly  adjusted, 
the  selected  bar  will  appear  horizontal,  and  on  turning  the  wheel  n, 
till  this  bar,  reflected,  is  observed  to  approach  the  dark  line  below 
seen  in  a  direct  view,  it  will  be  found  to  be  parallel  to  this  dark 
line,  and  ultimately  to  coincide  with  it  If  there  is  not  a  perfect 
coincidence,  the  adjustment  must  be  altered  until  this  coincidence 
is  obtained.  Continue  then  the  revolution  of  the  wheel,  n,  till  the 
same  bar  is  seen  by  reflection  in  the  next  face,  and  if  here  there  is 
also  a  coincidence  of  the  reflected  bar  with  the  dark  line  seen  direct, 
the  adjustment  is  complete ;  if  not,  alterations  must  be  made,  and 
the  first  face  again  tried.  A  few  successive  trials  of  the  two  faces, 
will  enable  the  observer  to  obtain  a  perfect  adjustment. 

After  adjustment,  180^  on  the  arc  should  be  brought  opposite  0, 
on  the  vernier.  The  coincidence  of  the  bar  and  dark  line  is  then 
to  be  obtained,  by  turning  the  wheel  n.  As  soon  as  obtained,  the 
wheel,  m,  should  be  turned  until  the  same  coincidence  is  observed, 
by  means  of  the  next  face  of  the  crystal.  If  a  line  on  the  graduated 
Gircle  now  corresponds  with  0  on  the  vernier,  the  angle  is  immedi- 
ately determined  by  the  number  of  degrees  marked  by  this  line.  If 
no  line  corresponds  with  0,  we  must  observe  which  line  on  the  ver- 
nier coincides  with  a  line  on  the  circle.  If  it  is  the  18th  on  the 
vernier,  and  the  line  on  the  circle  next  below  0  on  the  vernier 
marks  126°,  the  required  angle  is  125°  18';  if  this  line  marks  126° 
3(y,  the  required  angle  is  125°  48'. 

Some  goniometers  are  furnished  with  a  small  polished  reflector 
attached  to  the  foot  of  the  instrument,  below  the  part  $  y,  and  pla- 
ced at  an  oblique  angle  so  as  to 
reflect  a  bar  of  the  window.  . 
This  is  an  important  improve-^ 
ment,  as  the  reflected  bar  answers 
the  purpose  of  the  line  drawn  be- 
low the  window,  and  is  more  con- 
veniently used.  This  reflector 
may  be  easily  added  to  the  com-  ^ 
mon  instruments,  placing  it  at  an 
angle  of  about  45°,  or  such  as 
will  reflect  the  bar  to  the  eye, 
when  looking  towards  the  crys- 
tal while  observing. 

The  annexed  figure  represents 
an  improved  arrangement  for 
adjusting  the  crystal,  drawn  from/25 
a  German  instrument.  The  con- 
trivance acd  is  also  an  important 
addition.  It  contains  a  slit  at  d 
for  sighting  the  crystals,  by  using 
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which,  one  of  die  lines  may  be  dispensed  with.  It  slides  up  and 
down  in  the  part  ab,  and  also  moves  back  and  forth,  parallel 
with  the  plane  of  the  graduated  circle,  on  the  pivot  by  which  it  is 
attached  to  the  stand  of  the  goniometer. 

48.  In  goniometrical  measurements,  a  knowledge  of  the  fol- 
lowing simple  principle  in  mathematics  is  of  great  importance. 
"  The  sum  of  the  three  angles  of  a  triangle  equaU  180°,"  or,in  more 
general  terms,  "  The  sum  of  the  angles  of  a  polygon  equals 
twice  as  many  right  angles  as  there  are  sides  less  two^  If  there 
are  five  sides,  the  figure  contains  2x(5-2)=6  right  angles  or  640°. 

Having  measured  EAC,  (see  figure,  p.  37,)  when  practicable,  the 
angle  FCA  should  also  be  measured.  If  the  sum  of  the  two  angles 
thus  obtained,  equals  270°,  (§  23,)  we  may  be  quite  confident  of  the 
correctness  of  the  measurement ;  but  if  not,  the  measurement  should 
be  repeated. 

If  the  angle  EBF  is  oblique,  the  sum  of  the  two  angles,  FCA  and 
EAC,  may  be  obtained,  by  adding  to  180°  the  angle  EBF  ;  that  is, 
if  EBF=110°,  110°+180°=290°.  If  then,  we  find  by  the  goniome- 
ter  that  the  sum  of  the  two  angles  equals  290°,  the  coincidfence  be- 
tween observation  and  calculation  is  proof  of  accuracy.  If  there  is 
not  this  coincidence,  the  measurements  should  be  repeated.  Errors 
may  be  thus  corrected  in  the  measurements  of  crystals. 

By  means  of  the  goniometer  we  ascertain  whether  the  angles  of  a 
prism  are  righi  or  oblique  ;  also,  if  oblique,  their  obliquity,  and  we 
are  thus  aided  in  deducing  the  form  of  the  primary. 

We  also  ascertain  the  inclinations  of  secondary  planes,  upon 
a  knowledge  of  which  depends  in  part  our  fourth  method  of  arri- 
ving at  the  system  of  crystallization. 

2.    SIMILARITY,  OR  DISSIMILARITY  OF  THE  DIFFERENT  FACES. 

49.  This  method  is  founded  on  the  prmciple,  that  like  crystal- 
line faces  are  invariably  similar  in  lustre  and  general  appearance, 
and  that  unlike  faces  may  be  dissimilar  in  these  respects. 

The  faces  may  differ  in  lustre,  color,  smoothness,  or  hardness. 

If  a  right  rectangular  prism  (as  of  iron  pyrites)  presents  on  ex- 
amination, similar  lines  or  striee  on  the  six  faces,  and  also  a  simi- 
larity of  lustre,  we  are  led  to  infer,  that  the  primary  is  a  cube.  If 
the  similarity  existed  between  the  lateral  surfaces  only,  we  should 
conclude  it  to  be  a  right  square  prism. 

The  difference  of  lustre  of  different  faces  is  frequently  but  slight, 
and  in  smoothness  they  are  often  very  closely  similar.  We  are 
therefore  compelled,  in  many  instances,  to  employ  other  methods 
for  determining  the  primary  form.  The  dissimilarity  in  hardness 
may  be  of  some  importance ;  but  in  general,  it  is  not  sufficiently  ajK- 
parent  to  be  used. 

3.   CLEAVAGE. 

50.  In  using  this  me  thod  we  observe  the  form  cleavage  affords, 
and  the  facility  or  difficulty  with  which  it  takes  place  in  different 
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directions ;  also  the  Instre  and  appearance  of  the  cleavage  surface : 
lemembering  that  similar  &C6S  are  similar  in  cleavage  and  lustre, 
and  the  converse.  The  cube  and  rhombokedron  are  bounded  by 
equal  or  similar  surfaces,  and  cleavage  is  alike  in  the  three  direc- 
tions ;  that  is,  the  cleavages  are  equally  easy,  equally  difficult,  or 
equally  unattainable,  and  afford  surfaces  of  similar  lustre.  The 
lateral  planes  of  the  square  and  rhombic  prisms  are  similar,  and 
therefore  the  cleavages  parallel  with  them,  when  any  exist,  are 
similar :  moreover,  the  base  of  these  prisms  has  a  different  cleavage 
from  the  lateral  planes.  In  the  rectangular  and  rhomboidal 
prisms,  the  three  cleavages  are  dissimilar.  Cleavage  is  often  want- 
ing parallel  to  one  or  more  of  these  planes. 

Close  observation  is  seldom  required  for  determining  the  similar- 
ity of  two  cleavages :  for  the  difference,  if  any  exists,  is  usually 
strongly  marked.  Anhydrite  is  a  single  exception  to  this  remark. 
Its  three  rectangular  cleavages  are  quite  similar,  though  peculiari- 
ties mmy  be  observed  in  each  of  them. 

This  method  of  ascertaining  the  primary  form,  is  often  uncer- 
tain, owing  to  the  existence  of  other  cleavages  in  crystals  be- 
sides those  parallel  to  the  faces  of  the  primary.  Some  reference  to 
this  subject  has  already  been  made  in  §  11,  where  it  is  stated  that  a 
rhombic  prism  may  have  the  cleavage  of  a  rectangular  prism,  and 
vice  versa.  In  such  cases,  we  must  decide  from  analogy,  either 
assuming  those  planes  to  be  primary,  parallel  to  which  cleava£[e  is 
obtained  with  the  greatest  uicility,  or,  in  some  instances,  those 
which  are  of  the  most  frequent  occurrence.  The  instances  are 
very  numerous  in  which  this  character  entirely  fails  of  affording 
any  assistance,  on  account  of  the  difficulty  with  which  cleavage  is 
obtained.  Occasionally,  we  may  be  guided  by  the  cleavage  joints, 
which  are  sometimes  apparent  when  cleavage  is  unattainable. 

With  the  use  of  the  three  methods  we  have  described,  doubts  will 
still  exist  in  many  cases,  as  to  the  primary  form.  The  system  of 
crystallization,  which  is  in  general  all  that  we  need  know  to  und^- 
stand  a  crystal,  may  however  be  ascertained  with  certainty.  The 
following  method  is  especially  important  in  aiding  us  to  determine 
the  system  of  crystallization. 

4.   SITUATION  OF  SECONDARY  PLANES. 

61.  The  principles  of  this  method  have  already  been  laid  down 
in  §  15  ;  they  depend  on  the  law,  that  similar  parts  of  a  crystal 
are  similarly  modified.  According  to  this  law,  the  following  ta- 
ble is  constructed,  in  which  the  peculiarities  of  the  situation  of  sec- 
ondary planes  in  each  class  are  so  laid  down,  that  the  whole  may 
be  comprehended  at  a  single  glance. 

The  position  of  the  right  rhomboidal  prism,  assumed  in  the  table, 
is  that  represented  in  %.  88,  PL  I.  The  peculiarities  of  its  secon- 
dary planes,  with  reference  to  its  situation  on  its  rhomboidal  base, 
are  described  iu  a  note. 
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The  followiog  are  important  laws  for  determiaing  dissimilarity 
of  planes,  and  their  application  will  often  prove  a  similarity  where, 
from  the  great  dissimilarity  in  the  size  of  the  planes,  it  was  not  sup- 
posed to  exist. 

1.  Planes  equally  inclined  to  the  same  plane,  are  similar. 

2.  Planes  equally  inclined  to  similar  planes,  are  similar. 

52.  The  following  are  a  few  examples  of  the  mode  of  applying 
this  table.  We  may  select,  first,  figure  1,  of  the  species  iron  pyrites. 
Its  primary  form  is  required. 

We  inquire,^*/,  are  all  the  edges  similarly  modified  ?  We  ob- 
serve that  they  are  ;  and,  therefore,  the  crystal  belongs  to  the  raon- 
ometric  system.  The  particular  primary  may  be  determined  by 
either  of  the  three  preceding  methods. 

The  perfect  symmetry  in  the  forms  of  this  class,  is  so  remarkable, 
that  a  cursory  glance  will  distinguish  them  immediately  from  any 
of  the  other  classes,  without  a  particular  examination  of  ^e  above 
fact. 

With  reference  to  figure  8  of  calcareous  spar,  (see  the  descriptive 
part  of  this  treatise,)  we  ask  the  same  question,  but  find  that  all  the 
edges  are  not  similarly  modified,  and  the  angles  are  not  truncated 
01-  beveled.  The  general  ap[>earance  of  the  crystal  alone  would 
distinguish  it  from  the  monometric  forms.  We  proceed  and  inquire, 
second,  Is  the  number  of  similar  planes,  at  each  extremity  of  the 
crystal,  in  any  instance,  either  three  or  a  multiple  of  three  ?  We 
observe,  in  the  figure,  one  R  at  the  upper  end,  and  two,  at  the  low- 
er. These  latter  must  have  their  opposites  above,  and,  therefore, 
there  are  three  R's  at  the  upper  extremity.  This  is  sufficient  to 
decide  the  question  in  the  affirmative.  But,  looking  farther,  we 
also  find  that  there  are  three  planes  e ;  two  are  visible  at  the  upper 
extremity,  and  the  third  is  seen  below.  In  these  examinations,  it 
may  be  taken  as  an  invariable  nile,  that  the  number  of  faces  of  any 
one  kind,  represented  at  both  extremities  of  a  figure  of  a  crystal, 
(exhibiting  only  a  front  view,)  indicates  the  number  actually  exist- 
ing at  ecuJi  extremity,  and  for  the  reason  that  each  face  has  one 
similar  to  it,  diagonally  opposite.  Hemihedrism  produces  some  ex- 
ceptions, but  they  will  cause  no  difficulty  in  the  application  of  the 
above  principle. 

To  continue,  we  observe,  on  this  principle,  six  planes  &,  at  each 
extremity,  six  planes  e^,  three  planes  af^  and  of;  so  that,  in  every 
instance,  the  number  of  planes  of  the  same  kind  is  either  three,  or  a 
multiple  of  three.  The  same  will  prove  to  be  the  fact  with  the  fig- 
ures of  apatite,  quartz,  &c. 

We  therefore  conclude,  that  this  crystal  has  either  a  rhombohe- 
dron  or  a  hexagonal  prism,  as  its  primary ;  that  is,  it  belongs  to 
the  hexagonal  system.  We  may  infer,  that  the  rhombohedron  is 
the  primary,  from  the  occurrence  of  only  three  planes  of  some 
kinds ;  the  hexagonal  prism  is  always  modified  with  at  least  six 
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planes  of  each  kind,  at  each  extremity.    See  figures  of  crystals  of 
beryl,  &c. 

For  farther  elucidation,  we  may  consider  figures  of  the  species 
pyroxene  and  anorthite.  In  answer  to  the  first  and  second  queries, 
these  figures  give  a  negative  reply.  There  are  not  three  planes  of 
any  one  kind  at  either  extremity  of  these  crystals.  We,  hence,  make 
the  third  inquiry.  Are  the  front  superior  basal  edges  and  angles 
modified  in  the  same  manner  as  those  below,  or  the  posterior  above  ? 
This  is  not  true  with  either  figure.  In  figure  3,  of  pyroxene,  the 
plane  a  has  no  corresponding  one  above  ;  so,  also,  there  are  two 
planes  on  an  inferior  basal  edge  of  anorthite,  and  but  one  on  the 
-corresponding  superior.  Other  planes  concur  in  deciding  the  ques- 
tion in  the  negative :  but  a  single  instance  is  sufficient. 

The  figures,  therefore,  belong  to  oblique  prisms,  and  may  be  of 
the  monoclinate  or  triclinate  system. 

We  then  make  the  subordinate  inquiry,  Are  there  two  adjacent 
or  approximate  similar  planes  in  these  crystals.  In  the  figure  of 
pyroxene  we  observe  two  similar  M's.  If  we  doubted  their  similar- 
ity, we  might  decide  it  by  finding  with  the  goniometer,  that  i  in- 
clines equally  on  these  planes.  We  hence  conclude,  that  the  crys- 
tal belongs  to  the  monoclinate  system.  We  might  also  observe  the 
pairs  of  faces  Oj  o,  a,  a,  &c.,  and  thus  dispense  with  any  measure- 
ment. 

In  the  figure  of  anorthite  we  find  no  adjacent  or  approximate 
similar  planes  ;  no  plane  on  the  edge  P  :  T,  corresponding  with  that 
on  the  edge  P :  M.  The  planes  ^a,  a',  which  appear  to  be  similar, 
are  unlike  in  their  inclinations,  and,  therefore,  dissimilar.  Looking 
the  whole  figure  through,  we  find  no  two  similar  planes.  We 
hence  infer,  that  this  crystal  is  triclinate. 

Again.  With  a  view  of  examining  fig.  2,  of  the  species  hpavy 
Mar,  we  make  the  same,^r5/,  second,  and  third  inquiries,  and  find 
tnat  the  reply  to  each  is  in  the  negative.  We  observe,  that  the  sim- 
ilar planes  are  not  in  any  instance  a  multiple  of  three,  that  there 
are  similar  planes,  a  a,  a  a,  e  e,  at  each  extremity  in  front  We, 
therefore,  continue  the  investigation,  by  making  the  fourth  inquiry, 
Are  there  in  each  instance  four  or  eight  similar  secondary  planes 
at  the  extremities  of  the  crystals,  or  are  there  but  two,  and  not  more 
than  four,  of  some  planes  ?  We  observe  but  two  planes  a.  The 
crystal,  therefore,  belongs  to  the  trimetric  system.  If  we  look  far- 
ther, we  find  only  two  planes,  a,  and  four  planes,  o.  If  these  four 
planes  were  the  only  secondaries  at  each  extremity,  it  would  be  ne- 
cessary to  look  to  the  planes  on  the  edges,  and  ask,  fifthly,  Are  ail 
the  lateral  edges  similarly  truncated  or  beveled  ?  But  evidently 
the  plane  g  differs  from  plane  e.  This  decides  a^ain  the  figure  to 
represent  a  trimetric  solid.  With  reference  to  fig.  3,  of  idocrase, 
we  observe  the  lateral  edges  similarly  truncated  and  beveled ;  we 
also  find  eight  planes,  0^,0^',  o"^,  &c.    The  conclusion  is,  therefore. 
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that  the  ^ffite  belongs  to  a  dimetric  crystal,  and  has  a  ri|;ht  square 
prism,  or  a  square  octahedron  for  its  primary. 

The  reader  is  advised  to  select  from  the  %ures  in  the  descrip- 
tive part  of  this  treatise,  and  attempt  to  apply  the  above  principlesi 
hi  order  to  become  fully  acquainted  with  them.  In  their  applica- 
tion, if  the  crystal  has  a  prismatic  form,  we  may  consider  any  of 
the  faces  of  the  prism  as  lateral  planes,  (with  this  restriction,  that 
if  one  of  two  similar  planes  be  selected,  the  other  must  also  be,)  for 
the  above  interrogations  will  apply  equally  well,  whatever  selection 
be  made,  and  the  conclusions  will  be  equally  correct.  Thus,  in 
the  figure  of  heavy  spar,  we  may  assume  e  and  c,  or  ef  and  e',  for 
primary  planes,  and  still  the  conclusion  will  be  obtained,  that  the 
crystal  is  trimetric. 


CHAPTER  IV. 

COMPOUND  CRYSTALLINE  STRUCTURE. 

53.  The  compound  crystalline  structure  of  minerals  may  arise 
from  the  nature  of  the  power  of  crystallization,  independently  of 
the  influence  of  external  causes ;  or  it  may  result  from  the  influence 
of  external  causes,  acting  in  conjunction  with  the  power  of  crystal- 
lization. In  the  first  case,  the  mineral  still  presents  externally, 
crj^stalline  feces,  and  the  individuals  consist  of  two  or  more  crystals 
intimately  united  in  their  internal  structure.  They  are  called 
Compound  or  Twin  Crystals. 

The  second  kind  of  compound  structure  is  exemplified  in  speci- 
mens which  are  said  to  be  imperfectly  crystalline,  and  which  are 
aggregations  of  numerous  imperfect  crystals,  either  laterally  ap- 
po^,  as  in  the  fibrous  structure,  or  conftisedly  mingled,  as  in  min- 
erals of  a  granular  structure. 

1.   COMPOUND  CRYSTALS. 

64.  Compound  crystals  are  analogues  of  monsters  in  the  animal 
kingdom.  They  may  be  composed  of  two  united  crystals,  or  of 
several. 

Cofnpound  Crystals^  composed  of  two  individuals^  or  Twin 

Crystals. 

Representations  of  some  of  these  compound  forms  are  given  in 
figs.  13, 14,  15, 16,  PI.  III.  Their  structure  may  be  imitated  by 
cutting  a  model  of  a  crystal  in  two  halves,  inverting  one  of  the 
halves,  (or  revolving  it  180^,)  and  then  applyhig  it  thus  inverted  to 
Ihe  other  half,  bringing  the  same  surfeces  in  contact  that  were  sepa- 
rated.   Fi^.  1%,  Plate  II,  is  aa  octahedron,  which  is  rq)reseBtea  as 
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cut  in  two  in  the  plane,  a,  6,  c,  d.  If  we  revolve  one  half  60"*  or 
180°,  and  reapply  it  to  the  other,  it  produces  the  form  in  fig.  129. 

If  a  rhombic  prism  be  divided  in  a  vertical  plane,  parallel  to  a 
lateral  face,  (fig.  130,)  and  one  of  the  parts  be  revolved  half  aroimd, 
as  it  were  on  an  axis  passing  from  M  to  the  opposite  face,  the  form 
in  %ure  131,  is  obtained.    This  is  easily  verified  by  actual  trial. 

Ifthe  same  rhombic  prism  were  divided  in  the  diagonal  section, 
and  a  similar  revolution  of  one  half  were  made,  no  twin  crystal 
would  result.  But  with  an  oblique  rhombic,  in  which  the  base  is 
inclined  to  the  lateral  planes,  a  solid  similar  to  that  in  fig.  14,  PL 
III,  is  obtained. 


The  first  of  the  above  figures  is  a  right  square  prism,  terminated 
by  four-sided  pyramids.  This  solid  we  may  bisect  in  a  diagonal 
plane,  passing  from  one  solid  angle  to  the  opposite.  One  half  in- 
verted and  applied  to  the  other  produces  fig.  2. 

We  have  thus  described  all  the  kinds  of  twin  cr3rstals  composed 
of  two  individuals,  that  occur  in  nature. 

In  the  Jirst^  composition  takes  place  parallel  to  a  primary  face ; 
in  the  second,  parallel  to  a  plane  on  an  edge ;  in  the  third,  parallel 
to  a  plane  on  an  angle. 

The  plane  on  an  edge  is  the  truncating  plane  of  the  same,  or 
that  which  corresponds  to  it  in  the  inequilateral  primaries ;  that  is, 
it  has  the  simple  ratio  1  A :  1  B,  (§  22.)  Also,  the  plane  on  an 
angle  is  the  truncating  plane  of  the  same,  or  that  which  has  the 
simple  ratio  1  A :  1 B :  1  C. 

The  twin  crystals  produced  by  the  above  methods,  will  hereafter 
be  described  as  twin  crystal  of  the^r^^,  second,  and  third  kinds. 

These  crystals  may  be  modified  by  secondary  planes  in  the  same 
manner  as  simple  crystals. 

Figure  16,  Plate  III,  represents  a  scalene  dodecahedron  of  calc 
spar,  in  which  composition  has  apparently  taken  place,  parallel  to 
a  horizontal  section  through  its  centre.  By  considering  the  situa- 
tion of  the  primary  rhombohedron  in  this  solid,  it  is  perceived  that 
the  composition  is  piurallel  to  a  plane  truncating  the  terminal  solid 
angle,  and  is,  consequently,  of  the  third  kind.    This  figure  presents 
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none  of  the  faces  of  the  rhombohedron,  which  indicates  the  perfect 
nnion  that  exists  between  the  two  individuals,  or  rather,  that  their 
union  was  cotemporaneous  with  the  commencement  of  their  forma- 
tion, and  proceeds  from  the  double  nature  of  the  first  stone  that 
was  laid  in  the  construction  of  the  crystal.  These  forms  are,  in 
this  respect,  distinct  from  a  kind  of  compound  crystal,  arising  from 
the  union  of  two  crystals  some  time  subsequent  to  the  commence- 
ment of  their  formation.  The  fonner  are  designated  connatal 
compound  crystal,  the  latter  postnatal ;  the  commencement  of  the 
former  bein^  cotemporaneous  with  that  of  the  crystals  composing 
them,  while  m  the  latter,  it  is  subsequent  to  the  same. 

Composition  parallel  to  some  plane  on  an  edge  or  angle  different 
from  the  one  above  stated,  occasionally  takes  place  in  crjrstals  that 
are  hemihedrally  modified. 

In  the  species  iron  pyrites  twins  are  of  frequent  occurrence 
compounded  parallel  to  a  face  of  a  pentagonal  dodecahedron.  Ob- 
serving that  the  edges  of  the  cubes  of  this  mineral  are  never  trun- 
cated^ hut  when  modified,  are  replaced  by  the  planes  of  this  hemi- 
bedral  solid,  it  is  obvious  that  this  peculiarity  is  owing  to  the  same 
modification  of  the  molecule  that  causes  its  hemihedral  crystalli- 
zations. 

A  geniculated  crystal  of  quartz  has  been  described  by  Brooke, 
(Phil.  Mag.  May,  1837,)  in  which  composition  took  place  parallel  to 
a  plane  truncating  a  pyramidal  edge.  This  plane  referred  to  a 
rhombohedral  primary,  is  an  intermediary.  But  crystals  of  quartz 
are  so  uniformly  modified  hexagonal  prisms,  that  we  infer  with  rea- 
son that  the  hexagonal  prism  is  in  effect  its  primary ;  and  referring 
the  plabe  to  this  primary,  the  composition  is  of  the  third  kind  or 
parallel  to  a  plane  on  an  angle. 

Compound  Crystals,  composed  of  more  than  two  individuals. 

55.  The  same  kind  of  composition  often  takes  place  parallel  to 
more  than  one  primary  face,  edge,  or  angle,  producing  compound 
crystals  composed  of  several  individuals.  Fig.  3,  rl.  IV,  is  a 
hexagonally  prismatic  crystal  of  white  lead,  in  which  composition 
has  taken  place  parallel  to  two  primary  faces.  This  crystal  resem- 
bles a  secondary  to  a  rhombohedron  or  hexagonal  prism,  but  is 
distinguished  by  the  inequality  of  its  lateral  angles.  Figure  6, 
Plate  lY,  is  a  stellated  form  of  carbonate  of  lead,  in  which  the  com- 
position is  parallel  to  all  the  lateral  faces. 

Occasionally  the  same  compound  crystal  exhibits  two  of  the  three 
kinda  of  composition.  Forms  of  this  kind  have  been  observed  in 
sphene  and  calc  spar. 

This  subject  will  be  continued  more  at  length  in  a  future  section 
on  the  internal  structure  of  crystals. 

Compound  crystals  may  usually  be  distinguished  by  their  re- 
entering angles,  or  by  the  striae  on  their  surfaces.    These  strise  meet 
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at  an  anrle  in  the  line  where  composition  has  takm  place.    (See 
figures  ofChrysoberyl.) 

It  is  very  possible  that  twins  of  the  first  kind  may  occur  in  ree^ 
tangular  prisms,  which  are  not  distinguishable  on  account  of  the 
rectangularity  of  the  crystals.  An  attempt  to  form  a  twin  crystal 
of  the  first  kind  out  of  a  rectangular  prism,  that  would  exhibit  its 
compound  structure,  would  be  inefi^tual ;  for  it  requires  obliquity 
in  some  of  the  interfacial  angles.  Some  undoubtea  instances  of  a 
compound  nature,  in  crystals  of  this  kind,  have  been  detected  by 
Sir  David  Brewster,  by  the  assistance  of  polarized  light. 

56.  The  positions  of  crystals  in  the  supporting  rock  seem  at  first 
to  be  without  any  regularity.  By  closer  inspection  we  detect  even 
here  the  same  laws  of  harmony,  that  govern  the  formation  of  the 
simple  and  compound  crystal.  The  various  positions  assumed  are 
three  in  number,  and  correspond  with  the  three  kinds  of  composition 
in  twin  crystals.  Brooke  observes  with  respect  to  certain  artificial 
crjrstallizations  of  nitrate  of  lead,  that  some  of  the  octahedrons  "  had 
their  axes  perpendicular  to  the  surfaces  on  which  they  rested" — 
''  others  rested  on  one  of  their  planes,  and  others  were  attached  by 
an  ed^  to  the  bottom  of  the  vessel  f  thus  exemplifying  each  of  the 
three  kinds  of  composition.  This  regularity  is  not  alwa3rs  manifest 
on  account  of  the  unevenness  of  the  surface  on  which  they  rest 
In  general,  however,  on  glancing  the  eye  over  a  surface  covered 
with  crystals,  a  reflection  from  one  face  will  be  accompanied  with 
reflections  from  the  corresponding  face  in  each  of  the  other  crystals, 
showing  that  the  faces  lie  in  one  plane,  or  that  the  crjrstals  are 
similar  throughout  in  their  positions. 

This  tendency  to  parallelism  in  the  position  of  associated  crystals 
is  even  apparent  in  crystalline  aggregates.  In  granite,  for  example, 
which  is  composed  of  feldspar,  quartz,  and  mica,  the  feldspar  crys- 
tallizations have  usually  a  common  position ;  that  is,  the  corres- 
ponding extremities  lie  in  the  same  direction,  or  nearly.  On  this 
account  granite  is  cleavable  in  one  direction  more  easily  than  in 
others,  and  this  direction  is  that  of  the  perfect  cleavage  plane  of  the 
feldspar.  The  parallel  positions  of  the  mica  in  gneiss  causes  the 
fissile  character  of  this  rock. 

Postnatal  Compound  Crystals. 

57.  We  have  already  defined  postnatal  twins  to  be  those  in 
which  composition  has  taken  place  after  each  crystal  had  attained 
some  considerable  size.  Figure  11,  of  quartz,  represents  one  of 
these  double  crystals.  The  simple  crystals  in  these  instances  are 
uniformly  united  by  similar  parts,  and,  consequently,  have  their 
similar  faces  parallel. 

Groups  of  crystals,  consisting  of  aggregations  of  crystals  of  vari- 
ous sizes,  are  frequently  instances  of  postnatal  composition.  Often, 
however,  the  aggregation  is  very  irr^;ular. 
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The  douUy  geniculated  crjrstals  are  instances  of  a  second  kind 
of  postnatal  compound  crystal.  One  of  these  forms  is  represented  in 
fifi^e  12,  Plate  lY.  These  geniculations  were  evidently  formed 
amr  the  crystal  bad  attained  some  size,  and  not  at  the  commence- 
ment of  its  formation.  (For  a  more  particular  account  of  the 
stiructare  of  these  forms^see  the  remarks  on  Crystallogeny,}73 — 78.) 

2.  AOOREOATION8  OF  IMPERFECT  CRYSTALS. 

68.  The  greater  part  of  the  specimens  of  minerals  that  occur  on 
our  globe,  may  be  described  as  aggregations  of  imperfect  crystals. 
Even  those  whose  structure  appears  the  most  purely  impalpabfe,  and 
the  most  destitute  internally  of  any  thing  like  crystallization,  are 
probably  composed  of  crystalline  grains.  (^  An  examination  of  Chal- 
cedony by  means  of  polarized  light,  by  Sir  David  Brewster,  has 
proved  this  to  be  true  with  respect  to  this  mineral,  and  few  species 
occur  which  iippear  to  the  eye  more  perfect  specimens  of  a  complete 
absence  of  crystallization.  Indeed,  what  is  still  more  remarkable, 
according  to  Sir  David  Brewster,  "  the  phenomena  of  polarization 
have  proved  that  the  jellies  of  oranges  and  gooseberries  are  really 
crystallized,  and  that  they  even  possess  double  refraction."*  We, 
consequently,  include  under  the  above  head,  all  the  remaining 
varieties  of  structure  in  the  mineral  kingdom.  The  only  certain 
exceptions  are  liquids  and  gases,  which  require  so  few  remarks,  that 
a  separate  caption  for  them  is  unnecessary. 

The  individuals  composing  imperfectly  crystallized  individuals, 
maybe, 

1.  Columns,  or  fibres,  in  which  case  the  structure  is  columnar. 

2.  Thin  lamincB,  producing  lamellar  structure. 

3.  Grains,  constituting  the  granular  structure. 

1.  Columnar  Structure. 

59.  A  mineral  possesses  the  columnar  structure,  when  it  is  com- 
posed of  elongated  columns.  These  columns  vary  much  in  their 
relative  situation,  and  produce  several  varieties  of  the  columnar 
structure. 

Fibrous :  when  the  columns  or  fibres  are  parallel.  Ex.  gypsum, 
asbestus. 

Reticulated :  when  the  fibres,  or  columns,  cross  in  various  direc- 
tions, and  produce  an  appearance  having  some  resemblance  to 
a  net. 

Stellated,  or  stellular :  when  they  radiate  from  a  centre  in  all 
directions,  and  produce  star-like  forms.    Ex.  stilbite,  gypsum. 

Radiated,  divergent :  when  the  crystals  radiate  from  a  centre, 
but  not,  necessarily,  producing  stellar  forms.  Ex.  quartz,  gray 
antimony. 

«  Brewsteei  Ed.  Joor.  Vol.  X.  p.  SS. 
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Olobular,  reniform :  when,  by  radiatinjr  from  a  centre  in  every 
direction,  a  spherical,  hemispherical,  or  kidney-shaped  individual, 
is  produced.  When  attached,  as  they  usually  are,  to  the  surface  of 
a  rock,  these  are  described  as  implanted  globules.  If  the  surface  of 
the  globular  masses  is  rough  with  minute  terminations  of  small 
crystals,  it  is  described  as  drusy.  This  term  is  also  applied  to  sur- 
faces covered  with  minute  cr3^tals. 

Botryoidal :  when  there  is  a  tendency  to  radiation  from  a  centre, 
and  the  surface  formed  is  covered  with  rounded  prominences.  The 
name  is  derived  from  the  Greek,  6oV;uf,  a  bunch  of  grapes.  Ex. 
Brown  iron  ore.  Chalcedony. 

Mammillary :  resembles  the  botryoidal,  but  is  composed  of 
larger  prominences. 

The  fibres  are  described  as  JUiform  or  oapiUary^  when  very 
slender  and  much  elongated. 

Stalactitic :  when  the  mineral  occurs  in  pendant  columns,  cyl- 
inders, or  elongated  cones. 

Stalactites  are  produced  by  the  percolation  of  water,  holding  min- 
eral matter  in  solution,  through  the  rocky  roofe  of  caverns.  The 
evaporation  of  the  water  produces  a  deposit  of  the  mineral  matter, 
and  gradually  forms  a  long  pendant  cylinder  or  cone.  The  inter- 
nal structure  may  be  perfectly  crystalline,  or  may  consist  of  fibres 
radiating  from  the  central  column. 

Common  stalactites  consist  of  carbonate  of  lime.  Chalcedony, 
Gibbsite,  brown  iron  ore,  and  many  other  species,  also  present  sta- 
lactitic forms. 

2.  Lamellar  Structure. 

60.  The  structure  of  a  mineral  is  lamellar,  when  composed  of 
plates  or  leaves.    The  laminae  may  be  curved  or  straight,  and  thus 

five  rise  to  the  curved  lamellar,  and  straight  lamellar  structure, 
ix.  tabular  spar,  some  varieties  of  gypsum,  talc,  &c. 

3.   Granular  Structure. 

61.  The  granular  particles  of  composition  difier  much  in  their 
size.  When  very  coarse,  the  mineral  is  described  as  coarsely  gran- 
tU,ar ;  when  fine,  finely  granular  ;  and  if  not  distinguishable  by 
the  naked  eye,  the  structure  is  termed  impalpable.  Examples  of 
the  first  may  be  observed  in  granular  carbonate  of  lime,  colo- 
phonite,  the  coccolite  variety  of  pyroxene ;  of  the  second,  in  some 
varieties  of  specular  iron ;  of  the  last,  in  Chalcedony,  opal,  and 
most  of  the  mineral  species. 

The  above  terms  are  indefinite,  but  from  necessity,  as  there  is 
every  degree  of  fineness  of  structure  in  the  mineral  species,  from 
the  perfectly  impalpable,  through  all  possible  shades,  to  the  coarsest 
granular. 

Globular  and  reniform  shapes  are  occasionally  presented  by  min- 
erals of  a  lamellar  or  granular  structure. 
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SECTION  IL 
CRYSTALLOGENY. 

62.  Crystallogenyj  or  the  formation  of  crystals,  may  be  treated  of 
UDder  two  heads  : — 

1.  The  theoretical  part,  containing  the  various  theories  which 
have  been  adduced  to  account  for  the  structure  of  crystals,  and  a 
particular  illustration  of  that  which  appears  to  be  most  consistent 
with  facts. 

2.  The  practical  part,  including  the  different  processes  of  crys- 
tallization and  the  attendant  circumstances. 


CHAPTER  L 
THEORETICAL   CRYSTALLOGENY. 

THEORIES  OP  VARIOtJS  AUTHORS. 

63.  What  are  the  laws  by  which  molecules  are  superimposed  on 
molecnles  in  perfect  order,  and  these  tiny  yet  wonderful  specimens 
of  architecture  constructed  ?  What  is  this  crystallogenic  attraction? 
What  the  nature  of  the  ultimate  particles  of  matter  ? 

Speculations  on  these  subjects  have  displayed  the  ingenuity  of 
men  of  science  in  various  ages  of  the  world.  The  Grecian  phi- 
losophers, to  account  for  tm  various  phenomena  in  nature,  im- 
agined these  ultimate  particles  or  atoms  to  be,  at  different  times, 
<*  round,  oval,  lenticular,  fiat,  ffibbous,  oblong,  conical,  smooth, 
rough,  quadrilateral,"*  and,  to  afford  these  atoms  the  means  of  uni- 
ting in  the  production  of  compounds,  provided  them  with  hooks. 
The  investigations  of  modem  times  have  not,  indeed,  answered  the 
query,  what  is  this  plastic  power  in  nature  ;  but  philosophers  have 
been  led  to  satisfy  themselves  with  calling  it  by  the  general  term, 
attraction^  a  term  rather  expressing  the  fact,  that  particles  combine, 
than  explaining  the  nature  of  this  power. 

*  Epicurus. 
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This  subject  lay  uninvestigated,  and  almost  forgotten,  from  the 
times  of  the  ancient  philosophers  till  the  I3th  century.*  From  the 
13th  to  the  17th  century,  appeared  Albertus  Magnus,t  AgricoIa,t 
Csesajpinus,}  Boetius  de  Boiot,!!  Baptista  von  Helmonf^Y  Christian 
Huygens,**  Boyle,tt  and  many  others,  who  advanced  various  hypo- 
theses as  to  the  seeds  of  crystals,  their  generatioih  &^'  But,  ex- 
cepting Hnygens,  who,  in  a  very  recondite  treatise  first  developed 
the  doubly-refracting  nature  of  Iceland  spar,  and  inferred  that  its 
elementary  particles  were  spheroids  to  account  for  this  peculiar 
refraction,  none  made  any  real  improvements  on  the  speculations 
of  their  predecessors. 

With  Nicolaus  Steno,  towards  the  latter  p>art  of  the  17th  century, 
commences  a  new  era.  This  author  examined  minutely,  the  dif- 
ferent forms  of  several  minerals  and  accurately  described  them. 
He  also  first  deduced  the  important  principle  in  Crystallography, 
afterwards  rediscovered,  that,  although  the  faces  of  crj/stals  are 
subject  tofreauent  variations  of  form^  their  inclinations  remain 
constant.tt  In  the  commencement  of  the  18th  century,  Gulielmini 
published  on  the  crystallizations  of  the  salts,  and  advanced  another 
principle  equally  fundamental,  that  cleavage  in  crystals  of  the 
same  substance  yields  constantly  the  same  forms.  Gulielmini 
was  led,  by  his  observations,  to  the  same  conclusions  as  the  Abb6 
Haiiy,  namely,  that  the  elementary  corpuscles  of  bodies  possessed 
those  simple  forms  which  may  be  obtained  from  crystals  by  cleav- 
age.§§    He  n^lected,  however,  to  extend  his  investigations  on  this 

*  Many  of  the  following  facts  have  been  cited  from  a  valuable  work  on  the  historr  of 
Crystallography,  by  Dr.  C.  M.  Marx,  entitled,  Qetchichte  der  Cry9taUkutide,3l4  pp.  ota 
Carlsmhe  imd  iBaaen,  1825. 

t  De  Mineralibus  et  Seboi  Metallicifl;  12bqo.  Cokm.  1619. 

t  De  Ortu  et  Caosifi  subterraneonun.  Baailie.  ioL  1657. 

§  De  Metallicis  Libri  Tres;  Noribergs,  1602.  In  Book  II,  19,  he  sa^:  "Relinqttitor 
igitur  ut  sola  hexagona  fiat,  sola  enim  perfecta  est,  quia  fit  ex  triphci  diyiskxie  snperficiei 
ad  an^rulos  acntos,  sex  triangidis  in  anmn  Telnti  centrum  ooemitibiiB,  ut  omnM  anguli 
eztenu  majoree  sint  recto,  ideo  ad  circoli  naturam  prope  aocedunt*' 

II  Gemmarum  et  Lapidum  Historia,  quam  olim  ^dit  Anselmus  Boetius  de  Boot,  postea 
Andr.  ToUius.  Lugd.  Bat  1647. 

T  In  a  work  pubhshed  in  Genaan  at  Sakbach,  in  1683,  he  subscribes  to  tiie  opnuoBy 
that  the  (h^ient  crystalsf  like  plants  and  animals,  piuoead  each  from  its  own  peculiar 
seeds. 

**  Christ  Huygeniiy  Op.  Vol  I.  Amst  1728,  4ta    Tractatus  de  lumine. 

ft  JR.  Boyle,  ^cimen  de  Oenunamm  Origine  et  Virtutibus.  Colofi.  ADobr.  1680.  4to. 
P.  6,  we  find,  "  RqMnebam  in  solida  lapidit  massa  oavitates,  quarum  lateia  ondique 
circumdederant  concretkmes,  que  cum  essent  pellucids^  instar  crystalli  el  elesantissimo 
figurats,  (calcareous  spar?)  videbantur  iuisse  suecus  lapidescen*  purior,  qui  tandem  perco- 
latione  qnadam  per  substantiam  crassioris  lapidis  penetrayerat  in  illas  cantates,  et  postquam 
eraporassent  superflun  et  aques  partes,  aut  imbibitc  fuissent  a  Ticino  lapide,  poterant 
concurrere  in  pura  ilia  ciystaJla." 

tt  Nic.  StenoniSi  Dissertationis  Prodromus  de  Solido  intra  Solidum  naturaliter  contenta 
IHstorii,  1763— (first  published  at  Florenee,  1669,  also,  in  the  Collect  Academ.  de  Dnon, 
Tnitie  etnmff.  T.  IV,  p.  383.) 

^4  De  Salwus  Dissertatio  epistdaris  physico-medico-mechanica  conscripta  a  Domimco 
Oulielmini;  Lugd.  Bat  1707,  8va  p.  2.  **  Determinatam  figuram  non  si)  uniTersali  aut 
particulari  architeetoiiico  spiritu,  non  a  pitypria  innominata  Ibima,  sed  a  primanua  particu- 
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rabject,  umI  left  to  Rome  de  Lisle  and  Haiiy  the  honor  of  fininding 
the  science  of  Crjrstallography. 

Several  writers  on  these  subjects  appeared  during  the  half  cen- 
tury following  Gulielmtni ;  but  they  made  no  essential  additichs  to 
&cts. — The  theory  of  tetrabedral  atoms  was  proposed  by  Ludwig 
Bourgoet.* 

J.  Woodward,  an  English  author,  makes  quartz  crjrstal  the 
source  of  all  crystallizations,  concerning  which,  he  thus  expresses 
himself  in  his  treatise  on  his  collection  of  <<  English  Fossils,"!  p. 
146 :  ^'  There  is  in  all  spar  more  or  less  crystal,  which  renders  it 
more  or  less  diaphanous,"  ike.  Again,  p.  220 :  "  Crystal,  pure  and 
without  mixture  of  other  matter,  concretes  even  into  an  hexagonal 
figure,  pyramidal  or  columnar,  terminating  in  an  apex  or  point 
Alineral  or  metallic  matter  concreting  with  it,  frequently  determines 
it  to  other  figures  peculiar  to  the  disposition  of  each  kind  of  that 
matter.  Iran  concreting  with  crystal,  determines  it  to  a  rhomboid 
figure ;  tin,  to  a  quadrilateral  pyramid ;  lead^  to  a  cubic." 

Somewhat  similar  was  the  opinion  of  Linneeus.  who  supposed 
that  all  crystals  contained  a  salt,  and  to  this  owed  their  crystal-^ 
lization.t  This  theory  obtained  considerable  credit  at  that  time. 
We  find  it  clearly  expressed  in  the  Philosophical  Transactions  for 
1749,  p.  250,  by  W.  Boflase :  '<  'Tis  by  the  force  of  ^att«  that  liquid 
bodies  are  thrown  into  ail  the  geometrical  planes,  angles,  and  more 
compounded  shapes,  the  variety  of  which  is  no  less  surprising,  than 
the  constancy  and  uniformity  of  each  particular  species.''  The 
discoveries  in  chemistry  soon  dissipated  these  views,  and  at  last 
established  philosophers  on  this  settled  ground,  that  the  power  of 
crystallization  is  naturally  and  independently  inherent  in  all  inor*- 
ganic  matter. 

loamediately  preceding  the  commencement  of  the  Abbe  Haiiy's 
very  successful  scientific  career,  appeared  JBergman,  Werner,  and 
Romi  de  Lisle.  Bermuan  has  the  honor  of  discovering  the  prin^ry 
forms  of  crystals,  and  Rom^  de  Lisle  that  of  first  measuring  their 
angles,  and  tiius  rendering  crystallography  subservient  to  the  pur* 
poses  of  the  mineralogist. 

64.  Haiiy  seems  to  have  entered  on  his  studies  with  an  entire 
ignorance  of  the  investigations  of  Bei^^man  and  Gulielmini,  and  in 
all  his  observations  was  an  original  investigator.    A  mere  accident, 

hmm  scbemate  mrice  esse  deriyandam.*'  P.  10 ;  '*  corpuscula  insectilia,  terminata  planis 
mqierficiebos  ha  ad  invicem  incUnatis,  at  siniplicem  aliquam  includent  figuram.**  P.  19 ; 
**6gmM  iioiiommbas,qtm  posaibiles  frant, otitur natora, sed  oertiBquibi]8damta]itum>qii8» 
nim  detennkiatio  non  est  a  cerebro  eidmeiida,  aut  a  priori  probanda,  sad  ab  eiperimcntis 
et  obsenratiombus  desumenda." 

*  L.  Bourguet,  Lettres  philosophiques  sur  la  formation  de  sels  et  de  cristauz ;  Amsterd. 
1729,  8va 

t  An  attempt  towards  a  natural  history  of  the  fossils  of  Engrland,  in  a  Catalogue  of  the 
English  Fos^  in  the  collection  of  J.  Woodward;  2  vols.  Lond.  1728>9. 

t  Systema  Natur®.  ed.VL  p.  160;  **  CrTstallus  lapidea  sal  non  est,  sed  continet  sal,  cujos 
%wam  gent,  omnis  enim  crystaltisatio  ex  sale,"  ius. 
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the  dropping  of  a  crystal  from  his  hands,  and  its  fractare  in  ocmse- 
quence,  exhibited  to  him  the  rhombohedral  particles  of  carbonate 
of  lime.  He  was  thus  led  to  commence  his  investigations,  and  with 
his  philosophic  mind  soon  arrived  at  general  conclasions  with 
regard  to  the  primary  forms. — An  obvious  theory  as  to  their  struc* 
ture,  that  already  proposed  by  Gulielmini,  though  nnkuown  to 
Haiiy,  was  the  next  result  of  his  investigations.  The  primary  cnbe 
he  imagined  to  be  constituted  of  cubic  molecules,  for  cubes  and 
cubes  only,  can  be  obtained  by  mechanical  division.  Similarly, 
tfie  rhombohedron  was  formed  of  rhombohedral  molecules. 

Investigations,  with  respect  to  the  situation  of  secondary  planes, 
and  the  laws  which  govern  their  formation,  gave  the  Abb^  what 
appeared  to  be  additional  proof  of  the  correctness  of  his  theory.  He 
discovers  that  secondary  planes  on  the  edges  of  crystals,  may  be 
formed  by  composing  a  primary  of  its  molecules,  and  dropping  one 
row,  (or,  in  his  phraseology,  by  a  decrement  of  one  row,)  of  parti- 
cles, m  height  and  breadth,  (ng.  132,  PI.  II,)  or,  two  rows  in  one 
direction,  and  one  in  the  other,  (fig.  133,)  or,  three  rows  in  the  first 
and  one  in  the  second,  or,  in  some  other  simple  ratio :  also,  that 
planes  on  the  angles  may  be  formed  either  by  dropping  a  single 
row  in  each  of  the  three  directions  about  an  angle,  which  he  calls 
(as  also  in  the  first  case  above)  his  simple  (hcrementj  and  may 
be  expressed  by  the  ratio  1:1:1;  or  by  the  ratio  1:1:2,  that  is, 
two  in  height,  and  one  in  each  of  the  other  directions ;  or  the  ratio 
1:1:3,  or  2 : 2 : 1.  These,  and  a  few  other  simple  ratios,  would 
form  all  actually  occurring  planes  on  angles.  These  splendid 
results  proved,  that  the  science  of  Crystallography  was  founded  on 
a  sure  mathematical  basis,  at  the  same  time,  that  they  apparently 
afforded  very  convincinc^  evidence  of  the  truth  of  Haiiy's  views  with 
regard  to  the  structure  of  crystals,  and  the  nature  of  their  molecules. 

It  appeared,  however,  to  be  a  difliculty,  that  cleavage  was  ob- 
tained in  some  instances,  parallel  to  two  primaries  at  the  same  time. 
The  rhombic  prism,  besides  its  rhombic  cleavajO^e,  admitted  of  cleav- 
age paralled  to  its  diagonal,  thus  dividing  it  mto  two  three-sided 
prisms.  Again,  the  octahedrons  could  not  be  composed  of  octahedral 
molecules,  except  by  leaving  large  spaces,  to  fill  which,  tetrahedrons 
were  necessary.  The  Abt^  Haiiy  surmounted  the  first  difficulty, 
by  supposing  the  molecules  to  be  composed  of  still  simpler  solids, 
which  he  called  integrant  molecules.  These  are  the  tetrahedron, 
the  three-sided  prism,  and  the  parallelopiped. 

The  second  difficulty  however  remained,  and  could  only  be 
avoided  by  the  improbable  hypothesis  of  two  nucleal  solids,  an 
octahedron  and  a  tetrahedron. 

The  difficulties  lay  unremoved,  when  Dr.  Wollaston  brought 
forward  his  very  ingenious  views  on  the  spherical  forms  of  the 
molecules  of  bodies,  m  the  Philosophical  Transactions  for  1813.  It 
is  easily  conceived,  that  many  of  the  primary  solids  in  Crjrstallog- 
raphy  may  be  formed  by  the  regular  aggr^^tion  of  spheres.    Two 


Digitized  by 


Google 


THBORBTICAL  CRY8TALL0GENY.  76 

four-sidcNl  pyramids  of  shot,  (similar  to  those  frequently  seen  in 
arsenals,)  placed  base  to  base,  form  the  regular  octahearon,  ^fiff. 
134.)  If,  to  the  octahedron,  two  three-sided  pyramids  are  adaed, 
(tetrahedrons,  fig.  136,)  one  to  each  of  two  opposite  faces,  a  rhom- 
bobedron  is  formed,  (fig.  135.)  A  rhombohedron  of  this  kind  is 
easily  obtained  in  the  cleavage  of  fluor  spar ;  it  is  reduced  to  the 
octahedron  by  separating  two"  tetrahedrons. 

Rhombohedrons,  however,  occur  of  various  angles.  To  obtain 
these,  it  is  only  necessary  to  snppose  the  particles  of  other  rhom- 
bohedrons to  be  spheroids,  instead  of  spheres ;  spheroids  are  also 
his  molecules  of  the  prisms.  The  formation  of  the  cube  is  illus- 
trated by  Dr.  Wollaston,  as  follows :  <<  Let  a  mass  of  matter  be  sup- 
posed to  consist  of  spherical  particles,  all  of  the  same  size,  but  of 
two  different  kinds  in  equal  numbers,  represented  by  black  and 
white  balls ;  and  let  it  be  required  that,  in  their  perfect  intermix- 
ture, every  black  ball  shall  be  equally  distant  from  all  surrounding 
white  balls,  and  that  all  adjacent  balls  of  the  same  denomination 
shall  also  be  equidistant  from  each  other.  I  say,  then,  that  these 
conditions  will  be  fulfilled,  if  the  arrangement  be  cubical,  and  that 
the  particles  will  be  in  equilibrio."  He  had  previously  stated  that 
"  a  cube  may  evidently  be  put  together  of  spherical  particles,  ar- 
ranged four  and  four  above  each  other ;  but  this  is  not  the  form 
which  simple  spheres  are  naturally  disposed  to  assume,  and,  con- 
sequently, this  hypothesis  alone  is  not  adequate  to  its  explanation." 

This  theory  is  in  some  respects  far  superior,  in  simplicity, 
to  that  of  the  Abbe  Haiiy.  Instead  of  several  different  forms  of 
molecules,  and  a  distinction  between  proximate  and  integrant  mole- 
cules, WoUaston's  theory  supposes  the  existence  of  but  one  varying 
solid,  the  spheroid — of  which  the  sphere  is  properly  a  variety— and 
this  hypothesis  is  found  fully  sufficient  for  the  production  of  every 
form  presented  by  inorganic  nature. 

Yet  it  is  manifest,  that  this  theory  must  have  received  very  spar- 
inffly  the  attention  of  the  philosophic  mind  of  Dr.  Wollaston.  The 
cube  and  rhombohedron  are  similar  solids,  differing  merely  in  that 
the  latter  is  oblique.  It  is  surely  improbable,  then,  that  their  atomic 
arrangements  should  be  as  different  as  Dr.  Wollaston's  theory  sup- 
poses ;  or  vnth  reference  to  the  cube  alone,  that  its  formation,  or 
even  the  explanation  of  it,  should  require  the  presence  of  two 
kinds  of  particles.  The  inquiry  still  remains.  What  is  the  power 
which  aggregates  these  spherical  molecules  in  forms  so  regular, 
bounded  by  planes  so  constant  in  their  interfacial  angles  ?  Is  it 
true,  that  the  aggregation  of  spheres  represented  in  the  octahedron, 
(fig.  134,)  is,  more  than  any  otiier,  the  "  natural  grouping^*  of 
molecules  ? 

66.  Other  theories  have  been  proposed  on  this  subject ;  but  only 
one  seems  to  require  a  notice  m  this  place,  before  entering  upon 
that  which  appears  to  afford  the  best  explanation  of  the  phenomena. 
I  refer  to  the  ChemiccU  theory,  as  it  may  be  called,  since  the  expla- 
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nation  of  chemical  fi^ts  are  usuidly  explained  by  a  reference  to  its 
principles. 

According  to  this  theory,  the  atoms  of  the  elements  are  either 
spheres  or  spheroids,  and  the  molecules  of  compounds  result  fr^Tm 
a  juxtaposition  of  the  elementary  atoms.  These  elementary  atoms, 
moreover,  are  so  arranged,  that  the  compound  molecule  has  the 
shape  of  the  primary  form  of  the  compound. 

We  may  first  remark,  that  a  theory  is  required  to  explain  the  oc- 
currence of  solids  of  definite  dimensions  and  constant  angles,  ex- 
hibiting a  perfect  symmetry  in  their  several  parts,  and  an  exact 
regularity  in  the  occurrence  of  secondary  planes.  In  order,  there- 
fore, that  the  similar  parts  of  a  crystal  should  be  similarly  modified, 
there  should  be  a  corresponding  similarity  in  the  diiferent  parts  of 
a  molecule.  The  molecule  of  uie  cube,  besides  having  the  form  of 
a  cube,  should  present  a  uniformity  of  character  on  its  six  opposite 
parts,  corresponding  to  the  faces  of  the  cube.  For  these  molecules 
must  be  of  such  a  nature,  that,  by  their  action,  similar  parts  of  a 
crystal  should  have  a  similarity  in  hardness  and  other  physical 
qualities,  and  the  dissimilar  parts,  a  dissimilarity  in  these  particu- 
lars. 

Such  molecules  cannot  be  formed  by  the  juxtaposition  of  the 
elementary  atoms.  An  atom  of  sulphur,  the  primary  of  which  is 
the  rhombic  octahedron^  united  to  an  atom  of  lead,  whose  primary 
is  the  regular  octahedron^  could  not  in  any  way  be  made  to  receive 
the  cubic  form  of  galena;  nor,  were  the  molecules  equal  spheres, 
would  it  be  a  less  difficult  task — at  least  eight  equal  spheres  would 
be  required.  The  molecules  of  sulphuric  acid  and  lime  could  not, 
by  any  mode  of  juxtaposition,  give  rise  to  a  right  rhomboidal  prism, 
and  especially  one  of  exactly  the  proportional  dimensions  and  an- 
gles of  the  primary  of  g3rpsum ;  or,  if  the  form  were  possible,  still  it 
would  not  contain  similar  atoms  in  its  similar  parts,  and  could  not 
possess  that  symmetrical  character  necessary  to  account  for  the  reg- 
ularity in  the  occurrence  of  similar  secondai^  planes  on  correspond- 
ing parts. 

The  chemical  theory  is  equally  unsatisfactory,  in  all  attempts  to 
account  for  crystallographic  phenomena.  Indeed,  it  may  be  con- 
sidered as  formed  m^ely  for  chemical  purposes,  though  even  here, 
if  carried  out,  it  would  prove  to  be  no  less  imperfect.  In  the  ex- 
planations of  optical  phenomena,  it  has  been  rejected  by  the  prin- 
cipal theorists,  who,  in  accounting  for  the  double  refraction  of 
crystals,  suppose  the  molecules  to  have  ellipsoidal  forms  and  a 
homogeneous  structure. 

Without  prosecuting  farther  the  history  of  the  science  of  Gry^ 
tallogeny,  I  proceed  to  explain  what  is  conceived  to  be  the  true  nature 
of  molecules  and  molecular  action  in  the  formation  of  crystds ;  and, 
in  treating  of  this  subject,  I  shall  first  examine  into  the  forms  of 
crystalline  molecules,  and  the  nature  of  crystallogenic  attraction ; 
second^  the  laws  by  which  molecules  aggregate  themselves  in  the 
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constractkm  of  the  primary  solids ;  third,  the  formation  of  com» 
pound  crystals  ;  fourth,  the  formation  of  secondary  planes  ;  Jifth^ 
the  influence  oi  extraneous  causeis,  producing  distorted  crystals^ 
imd  aggregated  crystallizations.* 

THE  NATtnElS  OP  CRTSTALLINB  IfOLSCULBS. 

67.  By  cry$taUine  molecule  is  understood,  the  molecule  in  the 
state  peculiar  to  it,  when  about  to  enter  into  the  constitution  of  a 
cr]^tal,  or  when  a.constltuent  part  of  a  crystal.  Evidently,  some 
important  change  takes  place  in  the  molecule  at  the  time  of  crys- 
tallization. The  moment  before,  they  are  in  close  connection,  but 
move  freely  among  themselves :  in  the  act  of  cr]rstallization,  thev 
unite,  almost  instantaneously,  and  are  firmly  compacted  in  the  hard, 
unyielding  crystal. 

Farms  of  Molecules. 

68.  We  adopt,  in  part,  Wollaston's  theory  of  spherical  and  sphe- 
roidal molecules,  and  suppose  the  molecule  of  each  primary  to  be 
that  spheroidal  body,  or  ellipsoid.t  which,  described  within  the  prism, 
touches  the  centres  of  its  faces.     These  molecules,  by  their  aggre- 

*  The  IbllDwing  views  on  crystallogeny  were  first  read  before  the  YaleNatoml  History 
Society,  March  3, 1836,  and  pablished  in  Vol.  XXX,  p.  275,  of  the  American  Journal  of 
Science,  in  an  article  on  the  Formation  of  Compound  or  Twin  Crystals. 

t  The  following  remarks  are  made  in  explanation  of  the  solios,  termed  ellipsoids,  or 
solid  ellipaes,  and  their  conjugate  axes  and  diameters. 

AA'  BB',  is  a  plane  eUipee.  A'B*^,  AB,  two  lines  crossinf 
at  right  angles,  are  termed  its  conjugate  axes  ;  a'b\  ab,  its 
conjugate  diameter 9,  The  relative  situation  of  these  con- 
jngate  diameters  is  such,  that  if  a  line  {mn)  be  drawn, 
touching  the  eUipse  at  a,  the  extremity  of  one  dianseter  e&, 
it  will  hQ  parallel  to  the  other  a^h\  When  ah  and  a'h*  are 
equal,  they  arc  termed  the  eqiud  conjugate  diameters;  when 
they  intersect  at  right  angles,  they  are,  as  stated  above,  the 
conjugate  axes. 

The  revolution  of  a  plane  semi-ellipse,  AB'B,  around  one 
axis,  describes  the  surface  of  a  solid,  which  is  denominated 
an  ellipsoid  of  revolution.  Let  the  semi-ellipse  AB'B  re- 
volve on  AB  as  an  axis,  aB  the  sectioiis  of  the  desciibed 
sdid,  passing  thropgfa  AB,  will  be  ellipses,  of  the  same  cur- 
vature as  the  above  plane  ellipse,  their  curvature  being  de- 
._Jermined  by  that  of  AB'B.  Again,  as  every  point  in  the  curve  AB'B,  describes  a  circle 
in  its  revolution  about  AB,  the  sections  parallel  to  the  plane  described  by  A'B%  or  at  right 
angles  with  AB,  are  circles,  and,  consequently,  the  lateral  axes  which  lie  in  the  section 
A'B%  are  equal.  The  ellipsoid  of  revolution  has,  therefore,  its  sections  in  one  direction, 
dreles.  If  these  sections  are  ellipses,  the  solid  is  still  an  elliosoid,  but  not  one  ofrevolu-  - 
ttouj  as  the  simple  revt^ution  of  a  plane  ellipse  will  not  desorioe  it 

liie  axes  of  eUipsaida  are  three,  and  intersect  at  right  angles.  Hie  three  conjugate 
diameters  are  any  lines  so  drawn  that  a  plane  touching  the  ellipsoid  at  the  extremity  of 
one,  is  parallel  to  the  plane  in  which  the  other  diameters  are  situated.  Each  face  of  a 
prism,  which  touches  the  elHpsmd  at  the  extremity  of  one  ciysta]l(M?enic  axis,  is  necessa- 
rily paisaDel  to  the  pkme  in  which  the  other  two  axes  are  situated,  (figs.  1,  3,  7,  Plate  IIL) 
Consequently,  the  crystallogenic  axes,  (lines  connecting  the  centres  of  opposite  faces  J 
are  always  tne  conjugate  diameters  of  the  ellipsoid,  and,  if  they  intersect  at  right  angles, 
•ncafied  oonjogate  axes. 
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fration,  will  biiild  up  the  same  forms  as  proceed  from  the  a$i:gregti- 
tion  of  Abb6  Haiiy's  polyhedral  molecules  ;  for  they  have  the  same 
proportional  height,  breadth,  aud  thickness,  and  therefore,  by  com- 
bination, most  produce  a  primary  of  the  same  dimensions. 

CrystaUogonic  Attraction. 

69.  The  ordinary  attraction  of  cohesion  has  been  considered  ade- 
quate  to  produce  the  union  of  molecules  in  the  construction  of 
crystals.  This  attraction  acts,  however,  in  every  direction  from 
the  centre  of  the  particle,  and,  as  it  will  cause  an  addition  of  parti- 
cles in  no  fixed  direction,  must  invariably  produce  a  spherical  solid. 
Proof  of  this  fact  is  oliserved  in  every  drop  of  water,  or  globule  of 
mercury,  whose  sphericity  results  from  this  kind  of  attraction.  To 
form  solids,  bounded  by  a  definite  number  of  surfaces,  there  must 
be  a  definite  number  of  directions  for  the  exertion  of  the  attraction. 
If  attraction  is  exerted  in  but  one  direction,  the  particles  will  unite 
only  in  this  direction,  and  by  their  union  will  form  only  a  single 
line  of  spheres  ;  exertion  in  two  directions  will,  in  a  similar  man- 
ner, produce  a  figure  of  two  dimensions  only,  that  is,  a  plane  ;  in 
three  directions,  a  figure  of  three  dimensions,  or  a  solid  bounded  by 
six  faces,  as  the  cube.  For  the  construction  of  prisms,  it  is  there- 
fore necessary  that  the  mutual  attraction  of  the  particles  be  exerted  * 
in  three  fixed  directions  in  each  molecule. 

These  fiLxed  directions  may  be  denominated  axes,  and  their  ex- 
tremities, poles,  the  one  narihy  the  other  south.  In  each  instance^ 
the  axes  connect  the  centres  of  the  faces  of  the  prism  ;  for  action 
in  these  directions  only  can  produce  solids  similar  to  the  prisms. 

The  attraction  within  a  molecule  is  not  supposed  to  be  confined 
to  the  extremities  of  the  axes.  On  the  contrary,  every  portion  of 
the  surface  exerts  attraction.  Bnt  the  attraction  is  strongest  at  the 
poles  and  weakest  at  points  equidistant  between  them. 

a.  Cube.  The  crystal logenic  axes  of  the  cube  are  three  equal 
lines  intersecting  at  right  angles,  and  hence  the  molecule  is  a  sphere, 
with  three  equal  conjugate  axes,  as  axes  of  attraction,  (fig.  1,  PL  111.) 

Influenced  by  these  axes,  the  spheres  will  combine  as  in  fig.  2, 
and  a  cube  will  be  formed  in  the  same  manner  as  by  the  aggrega- 
tion of  an  equal  number  of  cubes. 

6.  Rt.  Square  Prism,  The  length  of  this  prism  being  une(|ual 
to  its  breadth,  and  its  breadth  and  width  equal,  the  same  must  be 
true  of  the  molecule,  and  consequently  it  is  an  ellipsoid  of  revolu- 
tion-^  (fig.  3.)  The  axes  intersect  at  right  angles,  and  thus  have  a 
situation  similar  to  those  of  the  cube  ;  and  by  their  action  they  will 
form  a  solid  diflering  from  the  cube  only  in  its  varying  height,  that 
is,  a  Right  Square  Prism. 

c.  Rt.  Rectangular  Prism.  This  solid  has  three  unequal  di- 
mensions, and  therefore  the  three  conjugate  axes  of  the  molecule 
are  unequal,  and  the  horizontal  section  is  an  ellipse.    The  ellip- 
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soidal  molecule  therefore  is  not  an  elKpfioid  of  revolution.    Fig.  4 
is  a  transverse  section  of  the  prism  and  ellipsoid. 

We  may  consider  the  molecule  of  the  cube  an  ellipsoid  with 
three  equal  axes,  that  of  the  right  square  prism,  an  ellipsoid  with 
but  two  of  its  axes  equal,  and  that  of  the  right  rectangular  prism, 
an  ellipsoid  with  three  unequal  axes. 

d.  Rt,  Rhombic  Prism.  Fie.  6  exhibits  a  horizontal  section  of 
this  prism  and  its  molecule.  The  molecule  is  similar  to  that  of  the 
rectangular  prism,  but  its  lateral  crystal logenic  axes,  which  connect 
the  centres  of  opposite  faces,  are  obliquely  inclined  to  one  another ; 
and  being  equals  are  the  equal  conjugate  diameters,  instead  of  con- 

*  jugate  axes.    The  vertical  axis,  as  in  the  preceding  prisms,  is  still 
one  of  the  conjugate  axes.    The  same  is  the  fact  with  the 

e.  Rt.  Rhomboidal  Prism.  Its  lateral  axes  are,  however,  une- 
qucU,  (fig.  6,)  and  may  be  any  unequal  conjugate  diameters  of  the 
ellipeoid,  at  right  angles  with  the  vertical  axis. 

/.  RkombMedron,  Oblique  Rhombic^  and  Rhomboidal  Prisms, 
In  the  oblique  prisms,  the  vertical  axis  is  inclined,  and  is  not  there- 
fore one  of  the  conjugate  axes,  but  a  conjugate  diameter  to  each 
of  the  lateral  axes,  which  are  also  conjugate  diameters.  The  late- 
ral conjugate  diameters  are  equal  in  the  rhombic,  but  unequal  in 
the  rhomboidal  prism.  In  the  rhombohedron,  the  lines  connecting 
^  the  centres  of  apposite  faces  are  equal,  and  consequently  the  ellip- 
soid is  one  of  revolution,  and  the  three  crystallogenic  axes,  its 
equ€U  conjugate  diameters,  figs.  7,  a,  and  7,  6.  The  dotted  let- 
ters in  the  above  figures  are  supposed  to  be  situated  on  the  back 
fiices.* 

70.  A  comprehensive  view  of  the  molecules  and  their  axes  is 
given  in  the  following  table : 

Vnsna,  ali  of  whose  cryst  axes  intersect  at  C  axes  equal — Cube, 
right  anglefly  and  are  therefore  conjugate  <  two  only  equal — Rt  Square  PristiL 
mxet  of  ue  ellipsoidal  molecule  (  the  three  unequal — RU  Reetang.  Prism. 

^^^^i't^^'^J^I^^  S  »»»•  ««»  '<l<^  «»J-  <Kaii»^«'.  Rhombic  Prim. 

Prisma,  all  of  whose  axes  intersect  i  the  three  axes,  equal  conj.  diam. — Rhombohedron. 
at  ohlitpu  angles,  and  are  therefore  <  two  lateral  axc8>eq.  conj.  diam. — Oh.  Rhombic  Prism. 
conj.  diam.  (not  axes)  of  the  molec.  i  the  three  axes,  uneq.  conj.  diam. — Ob.  Rbdl.  Prism. 

From  this  table  it  is  apparent,  that  all  possible  positions  of  these 
diameters  occur  in  the  forms  of  crystals,  from  an  equality  and  rec- 
tangularity  in  the  cube,  through  difierent  variations  in  length  and 
situation,  to  a  general  inequality  in  length,  and  a  like  inequality  in 
their  mutual  inclinations,  as  in  the  oblique  rhomboidal  prism. 

*  The  Rhomhohedron  thus  formed  differs  materially  ftom  that  proposed  by  WoUaston, 
(fig.  128.)  The  molecules  inffuenccd  by  these  axes»  will  take  an  arrangement  similar  to 
that  in  the  cube  and  other  prisma. 
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Moreover,  we  perceive  that  all  the  prismatic  primaries  may  pro- 
ceed from  one  simple  solid,  an  ellipsoid,  (a  sphere  being  an  ellipsoid 
with  equal  rectangular  axes,)  and  all  may  result  from  a  variation 
merely,  in  the  length  and  direction  of  the  conjugate  diameters  of 
this  solid.  The  simplicity  which  this  view  of  the  subject  gives  to 
the  whole  science  of  crystallography,  is  obvious. 

With  respect  to  the  primary  octahedrons  tmd  dodecahedrons,  it 
is  probable  that  the  regular  octahedron  and  dodecahedron  are  form- 
ed from  the  axes  of  the  cubic  molecule,  so  modified  as  to  produce  a 
cleavage  parallel  to  their  primary  faces ;  also  that  the  other  octahe^ 
drons  contain  the  same  molecule  as  the  prisms  of  the  same  bases. 
It  has  already  been  remarked  that  ri^bt  rhombic  prisms  often 
admit  of  cleavage  parallel  to  one  of  the  diagonals.  A  similar  occur- 
rence in  the  cu^  would  give  rise  to  a  rhombic  dodeceJiedron  as  the 
result  of  cleavage. 

71.  It  has  been  stated  that  the  axes  of  attraction  have  polarity* 
We  have  not  the  means  as  yet  of  determining  in  every  instance 
which  are  the  North,  and  which  the  South  poles  of  a  crystal.  It 
may  however  be  inferred,  with  reference  to  the  rhombohedron,  that 
the  three  poles  about  each  vertical  solid  angle  are  of  the  same  name, 
those  about  one,  North,  and  those  about  the  other.  South.  In  crys- 
tals of  tourmaline  there  is  then  some  correspondence  between  the 
crystallogenic  poles  and  those  induced  by  beat.  Probably  also  iu 
the  oblique  prisms,  the  poles  about  a  dominant  solid  angle  are  of  the 
same  kind.  It  is  also  probable  that  the  poles  about  an  acute  edge 
in  the  right  prisms  are  of  the  same  kind,  as  marked  in  fig.  5.  Far- 
ther than  this,  it  is  impossible  to  distinguish  the  poles  of  the  axes  in 
the  different  primaries. 

LAWS  GOVERNING  THE  CRYSTALLINE  MOLECULES   IN  THE  FORM- 
ATION OF  THE  PRIMARY  SOLIDS. 

72.  The  molecules  of  matter  in  the  act  of  crystallization,  are>^ 
influenced  by  the  usual  principles  of  attraction,  the  repulsion  of 
like  poles  and  the  attraction  of  unlike,  that  is,  two  norths  or  two 
souths  repel,  a  north  and  a  south  mutually  attract.  There  is  this 
peculiarity,  however,  that  only  the  unlike  poles  of  similar  axes 
toill  unite.  An  attraction  exists  between  the  north  pole  of  the 
vertical  axis  of  one  molecule,  and  the  south  pole  of  the  vertical  of 
another ;  but  none  between  the  north  of  the  vertical  axis,  and  the 
south  of  a  lateral,  when  the  lateral  and  vertical  are  unlike  axes. 
No  reason  can  be  required  for  a  fact  which  appears  to  be  so  natural 
a  deduction  from  the  general  nature  of  attraction.  We  should 
rather  be  astonished  if  the  fact  were  otherwise.  It  also  proceeds 
from  the  nature  of  this  attraction,  that  similar  axes  will  by  their 
union  form  a  straight  line ;  that  is,  will  unite  as  in  fig.  9,  PL  III, 
and  not  as  in  fig.  11. 
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The  most  probable  hjrpothesis  of  the  proceas  of  crystallization 
appears  to  be  the  following:  At  the  time  of  crjrstallization,  the 
molecules,  leading  the  spherical  form  of  the  fluid  state,  (unless  the 
crystalline  molecule  is  a  sph^^,)  assume  their  ellipsoidal  forms,  and 
cotemporaneously  their  crystallogenic  axes.  These  forms  and. 
axes  depend  on  tne  nature  of  the  elements  in  the  crjrstallizing  com- 
pound.  Instantly  on  the  assumption  of  these  axes,  the  union  com- 
mraoes.  The  molecule  which  first  assumes  its  form,  becomes  the 
Bucleus,  around  which  those  subsequent  in  their  formation  aggre- 
gate according  to  the  above  laws.  The  result  is  one  of  the  regular 
geometrical  solids  of  crystallography. 


FORMATION  OF  COMPOUND  CRYSTALS. 

1.  Connatal  Compound  Crystals. 

73.  The  mutual  influence  of  the  molecules  causes  them  to  as- 
sume the  parallel  position  of  figure  9,  Plate  III,  unless  some  peculiar 
circumstances  operate  to  prevent  it.  During  the  formation  of  the 
myriads  of  crystals  which  are  produced  at  every  process  of  crystal- 
lization, it  must  be  no  uncommon  occurrence  that  two  molecules, 
in  close  proximity,  assuming  simultaneously  their  axes,  should  have 
the  position  given  in  fig.  10,  PI.  III.  A  north  and  south  pole  are 
h^re  adjacent,  as  in  fiig.  9 ;  but  the  north  pole  of  the  other  axis  in 
one  molecule,  has  the  direction  of  the  south  p91e  in  the  other  mole- 
cule. There  is  a  natural  tendency  to  an  inversion  of  one  molecule, 
in  order  that  the  uniting  axes  may  be  in  the  same  straight  line ;  but 
this  tendency  is  far  inferior  to  the  strong  attraction  exerted  between 
the  adjacent  north  and  south  poles.  The  molexrules  therefore  unite 
as  in  fig.  11,  and  constitute,  by  their  union,  a  nucleus,  each  half  of 
which  acts  independently  of  the  other,  though  in  connection  with 
it,  and  thus  produces  a  compound  crystal.  To  this  accident  is 
owing  the  formation  o{  compound  crystals  of  the  first  kind,  {i  54,) 
or  those  which  are  compounded  parallel  to  a  primary  face.  Fig. 
13,  PI.  Ill,  represents  a  crystal  of  Arragonite  thus  formed,  and  fig. 
13,  a,  a  horizontal  section  of  the  same.  The  planes  c,  c,  truncate 
the  acute  lateral  edges,  as  may  be  observed  in  fig.  13,  b. 

It  is  obvious  that  the  axes  of  the  molecules  which  are  at  right 
angles  with  those  represented  in  figure  11,  (and  therefore  since 
they  point  towards  the  observer,  cannot  be  represented,^  may  either 
present  their  similar  poles  in  the  same  direction,  or  by  tne  inversion 
of  one  molecule,  opposite  poles  may  point  in  the  same  direction,  as 
is  the  case  with  the  parallel  axes  in  the  figure.  There  are  therefore 
tho,  above  two  methods  of  forming  compound  crystals  of  the  first 
kind.  In  the  right  rhombic  prism,  however,  both  these  methods 
produce  the  same  result,  as  it  matters  not  whether  we  invert  one  of 
the  prisms,  (fig.  130,  PI.  II,)  or  whether  we  change  the  lateral  face, 
11 
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by  which  one  is  united  to  the  other,  without  inversion*    But  in 
oblique  prisms  the  difference  of  structure  will  be  apparent. 

We  here  perceive  that  those  accidents,  to  which  molecules  gov- 
erned by  axial  attractions  are  necessarily  liable,  actually  take  place 
in  nature ;  and  they  afford  strong  presumptive  evidence  of  the  truth 
of  the  theory  proposed  to  account  for  theno.  Did  they  not  occur, 
we  might  very  properly  conclude  that  the  crystalline  molecules 
were  governed  by  some  other  force  distinct  from  attraction  in  fixed 
axial  directions. 

74.  In  the  formation  of  other  compound  crystals,  two  molecules 
unite  in  points  of  equilibrium  of  attraction  between  two  poles,  and 
thus  give  rise  to  twins  of  the  second  kind;  or  in  similar  points  be- 
tween three  poles,  producing  twins  of  the  third  kind.  In  the  first 
case,  the  situation  of  the  molecules  is  that  ^ven  in  fig.  12,  PI.  Ill, 
where  they  are  retained  in  combination  by  the  action  of  two  north 
poles  of  one  molecule,  on  the  two  south  poles  of  the  other.  It  is 
obvious  that  this  is  an  instance  of  composition  parallel  to  an  ed^, 
as  the  edges  in  the  primary  forms  lie  opposite  the  point  of  equili- 
brium of  attraction  between  two  poles.  This  is  shown  by  the  rec- 
tangular figure  described  about  the  molecule. 

In  the  second  case,  the  combination  is  due  to  the  action  of  three 
poles  of  one  molecule  on  three  opposite  of  the  other,  and  conse- 
quently the  composition  is  parallel  to  a  plane  on  an  angle. 

These  accidental  forms  may  be  considered  a  consequence  of 
the  nature  of  the  attraction.  In  the  action  of  particles  on  one 
another,  assuming  li>gether  their  crystallogenic  axes,  it  is  not  im- 
probable that  two  molecules  should  unite  elsewhere  than  at  their 
poles,  provided  their  axial  attractions  remain  balanced. 

An  example  of  the  second  kind  of  twins  is  given  in  fig.  14,  PI.  Ill, 
which  represents  a  crystal  of  pyroxene  compounded  parallel  to  the 
edge  e.  The  figures  of  the  compound  crystals  of  feldspar,  given 
in  connection  with  the  description  of  that  species,  (figs.  5,  6,)  are 
representations  of  other  forms  resulting  by  this  method:  the  simi- 
lar  poles  of  the  vertical  axes  lie  in  the  same  direction.  The 
composition  is  parallel  to  a  plane  truncating  one  of  the  lateral 
edges,  (plane  M  of  Haiiy.) 

The  third  kind  of  twins  is  exemplified  in  figs.  15  and  16,  PI.  Ill, 
the  former  a  delineation  of  a  crystal  of  manganite,  the  latter  a  sca- 
lene dodecahedron  of  calcareous  spar.  The  composition  in  this  last 
instance  is  effected  parallel  to  a  plane  truncating  the  vertical  angle, 
or  at  the  point  of  equilibrium  between  the  three  north  poles  of  one 
molecule,  and  the  three  south  of  the  other. 

75.  Compound  crystals  composed  of  more  than  two  individuals, 
arise  from  the  occurrence  of  the  above  species  of  composition  paral- 
lel to  two  or  more  faces,  edges  or  angles,  simultaneously.  Several 
of  these  forms  are  represented  in  figs.  3,  5,  6,  8,  PI.  IV. 

Fig.  1  represents  a  horizontal  section  of  a  crystal  of  white  lead 
ore,  four  of  whose  lateral  angles  equal  11 7^  14',  the  obtuse  angle 
of  the  primary  rh&mbic  prism,  and  two  equal  125^  32',  twice  5ie 
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acute  angle  of  the  same.  In  this  instance,  composition  of  the  first 
kind  has  taken  place  parallel  to  two  faces  of  the  molecule  A.  The 
prism  which  would  thus  result,  is  identical  in  its  interfacial  angles 
with  those  of  the  crystal  under  consideration,  as  a  simple  calculation 
will  show. 

Pig.  2  is  a  horizontal  section  of  fig.  3,  (another  crjnstal  of  the 
same  mineral,)  whose  lateral  angles  are  given  in  fig.  2.  Composi- 
tion of  the  first  kind  has  here  taken  place  between  A  and  B,  and 
subsequently,  though  almost  consentaneously,  C  was  added  by  the 
attractions  between  the  poles  represented  in  contact.  In  the  pre- 
ceding prism,  (fig.  1,)  the  union  of  B  and  C  with  A,  was  effected  at 
the  same  instant,  but  here  the  addition  of  C  was  subsequent  to  the 
union  of  A  and  B,  and  from  this  has  arisen  the  equal  inclination  of 
C  to  the  other  molecules. 

In  compound  crystals  thus  formed,  each  face  of  the  prism  is  a 
primary  plane.  The  same  form  may  result  from  the  union  of  A 
and  B  merely,  without  the  addition  of  C,  provided  the  prisms  A  and 
B  have  one  of  their  acute  lateral  edges — the  distant  ones — trunca- 
ted ;  for  the  two  upper  edges  in  fig.  2  are  parallel  to  the  shorter 
diagonals  of  A  and  B,  and  therefore  are  also  parallel  to  the  truncating 
plane  just  referred  to.  Pig.  2  of  the  species  Arragonite  (see  De- 
scriptions of  Species)  is  an  instance  of  this  mode  of  formation ;  two 
of  the  lateral  planes  of  the  prism,  are  the  planes  e,  and  four  are  pri- 
mary planes,  M,  and  the  crystal  is  composed  of  two  individuals,  the 
planes  with  the  letters  accented  below,  belonging  to  one,  and  those 
without  the  accent,  belonging  to  the  other.  This  inference  is  de- 
duced from  the  nature  of  the  planes  e,  e,  and  from  the  situation  of 
the  secondary  planes,  which  evidently  do  not  belong  to  more  than 
two  individuals. 

A  horizontal  section  of  fig.  6,  a  crjrstal  of  Witherite,  is  exhibited 
in  the  outer  lines  of  fig.  4.  This  prism  differs  from  the  preceding 
in  the  disposition  of  its  primary  angles,  which  are  lettered  a,  b,  c,  a. 
The  angles  m  and  n,  each  equal  twice  the  acute  anele.  To  form 
the  nucleus,  A,  B,  and  C,  D,  were  first  united,  and  subsequently  the 
compound  nuclei  AB,  CD,  were  joined  by  the  action  of  the  axes, 
which  are  here  represented  as  nearly  in  contact.  This  union  is 
stated  to  be  a  subsequent  act,  but  the  whole  was  undoubtedly  accom- 

Elished  in  a  shorter  instant  than  it  is  within  the  compass  of  the 
uman  mind  to  imagine. 

When  the  lateral  edges  of  the  component  prisms  are  truncated, 
as  in  fig.  13,  PI.  Ill,  the  cruciform  crystal  in  fig.  5,  PI.  IV,  is  pro- 
duced, a  section  of  which  is  given  in  fig.  4.  A  similar  truncation 
reduces  fig.  1  to  the  stellated  figure  represented  within  it. 

In  fig.  7,  a  compound  nucleus  is  represented,  in  which  composi- 
tion of  the  first  kind  has  been  effected  parallel  to  all  the  lateral  faces 
of  the  molecule  A.  The  truncation  of  the  lateral  edges  of  the  four 
crystals,  B,  C,  D,  E,  would  give  rise  only  to  a  cruciform  crystal. 
But  the  action  of  the  central  molecule  A,  in  conjunction,  will  cause 
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an  addition  of  particles  parallel  to  A,  and  thns  produce  the  other 
two  rays.  This  is  a  horizontal  section  of  figure  8,  a  crys^  of 
white  lead  ore. 

Compound  crystals  of  the  first  kind  are  most  common  in  rhombic 
prisms,  and  especially  when  the  lateral  angle  is  nearly  120^;  and 
if  exactly  120^,  as  is  the  fact  with  snow,  simple  crystcUs  are  seldom 
observed.  Three  molecules,  whose  lateral  axes  are  inclined  at  an 
angle  of  12(F,  form  by  their  union  a  perfectly  compact  group, 
similar  to  fig.  1,  PL  lY — except  that  all  their  axes  are  united  in 
close  contact;  and  consequently  their  mutual  action  produces  almost 
necessarily  this  compound  structure.  The  union  of  six  molecules 
by  their  acute  angles,  may  also  take  place  in  the  same  manner,  for 
6x60°,  (60°  is  the  value  of  the  acute  angles  when  the  obtuse  are 
120°,)  equals  360°.  This  arrangement  is  probably  the  origin  of 
most  of  the  stellated  crystallizations  of  snow.  Rhombic  prisms, 
whose  angles  vary  much  from  120°,  do  not  present  this  species  of 
compound  crystal.  • 

The  following  are  the  species  in  which  it  is  of  frequesit  occur- 
rence :  Arragonite  (116°  lO',)  Strontianite  (117°  32^)  Witherite  (118^ 
30^)  White  lead  ore  (117°  13',)  Vitreous  (Copper  (119°  36^,)  and 
Brittle  Silver  Ore  (115°  39^;)  and  in  all  other  species  in  which  this 
mode  of  composition  is  not  observed,  the  angle  diflers  more  from 
120°  than  in  those  enumerated. 

There  is  one  exception  to  the  above  remark  in  the  case  of  white 
ironpyriteSf  the  lateral  angles  of  whose  rhombic  prisms  equal  106^ 
2\  but  this  exception  beautifully  illustrates  the  general  principle. 
These  crystals  are  composed  of  five  simple  crystals,  and  the  angle 
73°  58',  (the  acute  angle  of  the  prism,}  is  about  me  fifth  of  360°. 
The  occurrence  of  these  forms,  therefore,  corroborates  the  views 
I  have  attempted  to  explain. 

76.  In  the  same  manner  composition  may  take  place  simultane- 
ously on  more  tha/n  one  edge  or  angle.  The  crystals  of  harroo- 
tome  are  examples  of  the  former.  The  primary  of  this  mineral  is 
a  right  rectangular  prism,  and  the  relation  of  this  solid  to  the 
rhombic  prism  is  such,  that  particular  explanation  is  unnecessary. 

It  is  an  important  fact,  that  those  rectangular  crystals  are  more 
frequently  compounded,  whose  planes,  replacing  the  four  lateral 
edges,  incline  to  one  another  nearly  at  angles  of  120°  and  60^. 
Such  is  the  case  in  chrysoberyl. 

2.  Postntztal  Compound  Crystals. 

77.  Postnatal  crjrstals  are  described  in  §  57,  to  be  of  two  kinds. 

1.  Doubly  geniculated  crystals,  or  those  which  have  been  appa* 
lently  bent  sub^uent  to  their  formation. 

2.  Those  which  are  con^osed  of  two  distinct  crystals,  united  by 
their  similar  parts. 

Compound  crystals  of  the  (onaer  kind  result  from  a  reversion 
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of  the  original  polarity  in  the  molecules  of  the  crystal,  after  the 
crystal  has  attained  some  siae.  The  causes  of  this  reversion  are, 
probably,  agents  that  are  not  unknown  to  us.  Heat  will  have  this 
e&ct  on  crystals  of  tourmaline  and  other  minerals,  their  polarity 
varjring  with  the  temperature.  Electricity  is  equally  an  efficient 
ag^t  in  producing  similar  results. 

Let  AB,  (figure  9,  Plate  IT,)  represent  a  line  of  molecules  in  a 
crystal  in  the  act  of  formation,  with  its  poles  situated  as  there 
marked,  the  marked  poles  being  north.  The  particle  C  is  supposed 
to  be  on  the  point  of  obeying  its  axes  of  attraction,  by  uniting  the 
pole  n  with  m.  At  this  moment  there  is  a  sudden  reversion  of  the 
polariw  of  the  crystal,  as  represented  in  A^B'.  The  molecule  C, 
now  onds  a  repellent  pole  opposing  it — since  m  and  n  are  both 
north — and  is  immediately  drawn  around  by  the  attraction  between 
e,  the  nearest  south,  and  m,  and  the  ifnion  exhibited  in  A'^^B^^C, 
takes  place,  producing  a  geniculation  in  the  crystal.  The  process, 
going  on  simultaneously  at  the  other  extremity  of  the  crystal,  causes 
another  geniculation  of  the  same.  Fig.  1,  under  Rutile,  represents 
a  crystal  thus  c^eniculated.  Pig.  11,  PI.  IV,  is  a  section  of  a  crystal 
(a  little  resembling  fig.  13,  PI.  Ill)  in  which  there  is  seen  both  a 
connatal  and  poetnaUd  composition.  The  latter  was  efifected  as 
above  described.  Geniculation,  according  to  the  second  kind  of 
composition,  may  be  illustrated  by  means  of  fig.  10;  AB  is  again 
the  crystal,  C  the  next  particle  to  be  added.  The  molecules  are 
those  of  a  right  square  prism,  which  form  is  peculiarly  subject  to 
these  accidents,  bi  the  figure,  these  molecules  lie  on  one  of  their 
sides,  and  only  one  lateral  axis  is  seen,  the  other  directing  its  north 
pole, «,  towards  the  observer.  The  union  of  m  and  n  is  again 
prevented  by  a  reversion  of  the  polarity ;  f»,  therefore,  attracts  the 
nearest  north  pole,  which  is  s.  A  revolution  of  90^  must  hence 
take  place.  But  during  this  time,  the  unlike  poles,  t  and  u,  (the 
vertical  of  the  prism,)  are  acting  on  one  another  and  tending  towards 
a  union ;  consequently,  the  molecule  will  assume  the  intermediate 
position  seen  in  A^^G,  in  which,  contact  has  taken  place  at  the 
point  of  equilibrium'  between  two  poles. 

A  similar  composition  could  not  occur  in  the  right  rectangular 
prism ;  for,  s  could  not  be  united  to  m,  since  they  belong  to  unlike 
axes,  and  consequently,  there  must  be  a  revolution  of  180^,  to 
bring  r  into  union  with  m.  We  hence  see  why  the  right  square 
prism  is  particularly  subject  to  &is  kind  of  geniculation. 

An  explanation  of  a  postnatal  geniculation,  according  to  the  third 
kind  of  composition,  is  not  easily  given,  on  account  of  the  number 
of  axes  engi^fed,  and  the  consequent  difficulty  of  representing  it  in 
a  figure.  It  flows  readily,  however,  from  the  above.  An  example 
of  the  same  is  given  in  fig.  1^.  If  6,  e,  in  this  figure,  were  the  primary 
planes,  it  would  be  an  instance  of  geniculation  according  to  the 
second  kind  of  composition. 

78.  The  remaining  kind  of  compound  crjrstal,  is  represented  iti 
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fig.  9,  of  the  species  quartz.  It  is  perfectly  analogous  to  the  ordi- 
nary union  of  two  molecules ;  for  the  crjrstals  are  united  by  their 
similar  parts  of  opposite  polarity,  and  have  their  similar  faces  paral- 
lel. They  were,  probably,  brought  originally  into  this  parallel 
situation,  by  a  process  analogous  to  electrical  induction,  or  the 
mutual  action  of  their  attracting  influences.  We  here  discover 
an  interesting  analogy  between  electricity  and  crystailogenic  at- 
traction. 

FORMATION  OF  SECONDARY  PLANES. 

79.  When  the  axes  act  in  their  natural  state,  that  is,  unmodified 
in  their  strength  of  attraction,  the  only  result  is  one  of  the  primary 
solids.  The  force  of  attraction  in  the  direction  of  the  axes  of  any 
nK>lecule,  is  inversely  proportioned  to  the  lengths  of  the  axes ;  that 
is,  representing  the  axes  by  a,  6,  c,  the  force  of  attraction  in  the 
direction  of  each  will  vary,  as 

111  an 

—  :  —  :  -^  or  i  :    —  :    — 

•       *       c  he 

If  these  axes  are  modified  in  their  attractions,  or  if  the  relation 
between  the  intensity  of  attraction  and  length  of  axes  is  changed, 
some  corresponding  change  must  take  place  in  the  form  of  the  solid 
resulting  from  their  action,  or,  in  other  words,  secondary  planes 
must  be  produced. 

The  laws  for  the  occurrence  of  secondary  planes,  (i  2B,)  are  a 
necessary  sequence,  from  the  very  natural  principle,  that  similar 
axes  must  be  similarly  and  simuUaneotisly  m,odifi€d.  The  same 
cause  which  is  effectual  in  modifying  one,  must  have  the  same  in- 
fluence on  all  similar  axes.  For  this  reason,  all  the  edges  or  angles 
of  a  cube  are  simultaneously  truncated.  Also,  the  lateral  edges  of 
a  right  square  prism  are  simultaneously  truncated ;  but  they  are 
not  necessarily  accompanied  by  a  replacement  of  the  terminal 
edges,  because  this  requires,  in  addition,  a  modification  of  the  ver- 
tical axis,  which  is  unlike  the  other  two,  and  which  therefore  is 
not,  of  consequence,  affected  by  the  same  cause.  Hence  we  have 
the  general  principle,  dissimilar  parts  of  a  crystal  are  indepen- 
dently replaced. 

Again,  one  of  two  beveling  planes  is  accompanied,  (excepting 
the  rew  instances  of  hemihedrism,)  by  the  other ;  for  the  same  cause 
that  will  produce  a  plane  inclining  towards  one  of  two  similar  axes, 
will  produce  a  corresponding  one  inclining  at  an  equal  angle  to  the 
other.  The  same  principle  requires  also  six  intermediaries  on  each 
angle  of  a  cube,  and  but  two  on  those  of  the  right  square  prism. 

In  the  rhombohedron,  (fig.  7,  a,  or  7,  6,  PI.  Ill,)  the  plane  trun- 
eating  the  terminal  angle  may  be  considered  as  touching  the  mole- 
cule at  the  point  of  equilibrium  of  attraction,  between  the  three  poles 
N,  N,  iV,  or  the  three  S,  S^  8;  the  planes  tnmcating  the  terminal 
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edges  touch  the  same,  in  a  similar  point,  between  the  pairs  of  N  s, 
or  pairs  of  8  s ;  those  truncating  the  lateral  edges,  similar  equilibria! 
points  between  N",  8' ;  S',  N'^' ;  N%  S'' ;  ^',  N,  <fcc. ;  that  is,  a 
north  pole  of  one  extremity,  and  a  south  at  the  other. 

Thus,  in  all  the  primary  forms,  we  find  a  perfect  correspondence 
between  the  occurrmg  planes  and  the  above  principles. 

The  hemihedral  modifications  of  crystals  do  not  militate  with 
the  general  theory,  but  merely  evince  that  other  powers  operate  on 
matter,  besides  crystall<rgenic  attraction.  From  the  electrical  na* 
tare  of  most  of  these  hemihedral  crystals,  it  may  be  plausibly  con- 
jectured  that  they  owe  their  peculiarities  to  some  peculiar  character 
of  the  molecule.  From  §  64  it  is  apparent  that  the  hemihedral  char- 
acter of  a  cr]rstal  is  manifested  not  only  in  its  modifying  planes,  but 
also  in  its  compound  crystals.  This  fact  seems  to  prove  that  the 
cause  of  hemihedrism  is  some  permanent  peculiarity  of  the  mole- 
cules, and  not  a  mere  temporary  modification  like  that  producing 
the  generality  of  secondary  planes.  We  may  conjecture  that  this 
peculiarity  has  some  connection  with  electriod  polarity,  inasmuch 
as  all  hemihedral  crystals  possess  preeminently  pyro-electric  prop- 
erties. Tourmalines  are,  in  most  instances,  hemihedrally  mod- 
ified, (see  fig.  4,  of  the  species  tourmaline,)  and  as  invariably, 
when  neated,  exhibit  electrical  polarity.  Boracite,  electric  cala- 
mine, topaz,  rhodizite,  &c.  are  in  the  same  manner  electric,  when 
heated.  The  north  pole  is  in  general  the  most  highly  modified 
with  secondary  planes.* 

DISTORTION  OF  CRTBTALB  AND  AGGREGATED  CRYSTALLIZATIONS. 

80.  If  the  intensity  of  attraction  in  the  direction  of  any  one  axis 
is  independently  increased,  the  addition  of  particles  will  take  place 
in  the  line  of  this  axis,  and  the  crystal  will  be  lengthened  in  that 
direction,  without  any  change  in  its  interfacial  angles.  This  oc- 
curs independently  of  the  formation  of  secondary  planes,  since 
these  require  a  mutual  modification  of  the  two  or  three  axes 
between  which  they  are  situated.  Cubes,  are  often  lengthened  thus 
into  rig^ht  square  or  right  rectangular  prisms,  rhombohedrons 
into  oblique  rhombic  or  rhomboidal  prisms.  Prismatic  crystals 
often  shoot  out  to  a  ereat  length,  when  the  actual  length  of  the 
primary,  compared  wiUi  the  breadth,  is  small.  Such  are  many 
saline  crystallizations. 

In  general,  these  crystals  are  attached  to  some  object  by  one  of 
the  poles  of  the  lengthened  axis,  and  seem  to  derive  this  increase  of 

*  Tlie  tetrahedron  has  not  been  incloded  among  the  primary  fonns,  since  it  if  a  reralt 
of  a  heaiibedral  modification  of  one  of  the  monometiio  primaries.  The  irregular  tetrahe- 
dron which  occurs  in  some  copper  ores,  and  is  a  secondary  to  the  right  square  prism^  might 
be  ranked  with  the  primary  fonns,  with  as  much  propriety  as  the  re^rular  tetrahedron.  It 
evidently  proceeds  from  the  same  kind  of  modification  in  the  attraction,  that  produces  the 
iliMiiniliriy  termJnatfKJ  ciystalsy  or  tfaree-«ded  prisms,  of  tourmaline,  dec 
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attracting  power  from  the  nature  (electrical  ?)  of  their  support 
Fig.  8,  of  the  species  quartz^  represents  a  distorted  crystal  of 

Juartz;  fig.  6,  of  calcareous  spar,  an  equally  distorted  scalene 
odecahedron  of  this  species,  which  form  is  here  entirely  dis- 
guised by  the  undue  extension  of  the  cr3rstal  in  the  direction  of  the 
axis  by  which  it  was  attached.  The  primary  faces  R,  R,  together 
^Vrith  the  planes  ef^  ef^  the  opposites  of  R,  R,  and  the  opposites  of  ^,  e', 
form  an  eight-sided  prism,  which  is  terminated  by  a  small  plane 
R"",  and  the  remaining  reduced  &ces  of  the  dodecahedron.  The 
crystal  was  attached  to  the  rock  by  the  face  R,  and  is  consequently 
lengthened  in  the  direction  of  the  axis  which  meets  this  face* 
Crystals  of  quartz  are  usually  attached  by  the  three  axes  about  a 
vertical  angle,  and  therefore  arise  perpendicularly  from  their  sup- 
port, sometimes  to  a  great  length.  A  similar  cause  will  produce 
crystals  which  are  very  short  in  the  direction  of  the  vertical 
axis. 

Fibrous  crystallizations  have  a  similar  origin.  They  usually 
occur  as  veins  in  rocks ;  the  attraction  in  the  opposite  sides  of 
the  vein  causes  a  large  deposition  of  crystals,  and  their  rapid  elon- 
gation across  the  vein.  *  Occasionally,  they  are  found  on  surfaces 
not  having,  like  veins,  a  corresponding  parallel ;  in  which  case,  the 
great  rapidity  of  the  crystallization,  induced  by  the  electrical  influ- 
ence of  their  support,  has  caused  the  formation  of  closely  com- 
pacted crystals,  or,  in  other  words,  the  fibrous  structure.  The 
fibres  composing  this  structure,  when  thus  formed,  are  often  regu- 
larly terminated  with  crystalline  faces. 

The  particular  pole  by  which  a  crystal  is  attached  to  its  support, 
probably,  depends  on  the  electrical  state  of  this  support ;  and  from 
this  cause  arises  the  regularity  with  which  crystals  are  often  ag- 
gregated. It  is  quite  probable  that  future  investigations  with  re* 
gard  to  the  positions  of  crystals  in  rock  strata,  especially  in  granite 
and  allied  rocks,  will  prove  that  the  electric  currents  in  constant 
circulation  around  the  earth  have  been  active  agents  in  determining 
the  direction  in  which  the  axes  of  crystals  lie,  and  the  course  of 
cleavage  planes.  The  curved  crystallizations  of  ice  on  plants,  no- 
ticed in  i  42,  may  owe  their  curves  to  the  electric  currents  passing 
from  the  plant,  and  circulating  around  it,  and  that  on  the  stone  wall, 
to  the  direction  in  which  similar  currents  pass  from  the  edges  of  the 
stones  into  the  atmosphere. 

ISOMORPHISM. 

81.  The  isomorphism  of  certain  substances  nmst  be  attributed  to 
some  similarity  in  the  nature  of  the  molecules,  in  consequence  of 
which,  they  produce,  in  their  combinations,  compound  molecules  of 
similar  ellipsoidal  form  and  similar  axes.  Lime  and  protoxyd  of 
iron  are  thus  allied,  and  the  qualities  of  their  molecules  are  so  alike, 
that,  on  uniting  with  the  same  substance  in  like  proportions,  the 
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compound  molecule  has  neaily  or  quite  the  same  form,  and  simi- 
larly arran^2[edaxes.  Dr.  H.  Eopp  has  lately  shown  that  isomorph- 
ous  bodies  have  equal  atomic  volumes^  and  draws  the  conclu- 
sion that  isomorphism  is  owing  to  an  equality  in  the  volume  of  the 
atoms,  or  plesiomorphism,  to  an  approach  to  equality.  Those  bo- 
dies that  replace  one  another  without  changing  the  cr3rstalUne  form, 
have  atoms  of  equal  volumes,  and  their  isomorphous  compounds  are 
also  equal  in  atomic  volume.  He  obtains  the  atomic  volume  by  divi- 
ding the  atomic  weight  by  the  specific  gravity,  and  thus  shows  for  a 
great  number  of  the  acknowledged  isomorphous  or  rather  plesiomor- 
pbous  minerals,  a  close  approach  to  one  another,  in  the  volumes  of 
their  atoms.  For  example,  for  the  carbonates  of  zinc  and  magnesia, 
meaitine,  carbonates  of  iron  and  manganese,  dolomite,  and  calc  spar^ 
he  found  the  atomic  volume  as  given  in  the  following  table : 

Carix»ate  of  Zinc, 

Carbonate  of  Magnesia, 

Mesitine, 

Carbonate  of  Iron, 

Carbonate  of  Manganefle, 

Dolomite, 

Calc  Spar, 

The  above  table,  which  contains  also  the  axis  a,  and  the  an^le  of 
the  rhombobedron,  of  each  of  these  minerals,  illustrates  the  mter- 
esting  fact,  which  he  next  deduces,  that  the  axis  increases,  or  the 
anffle  diminishes,  as  the  atomic  volume  increases.  He  also  derives 
a  formula  for  calculating  the  volume  from  the  length  of  the  axis, 
and  finds  it  to  give  results  coinciding  very  nearly  with  the  above. 
These  principles  are  illustrated  by  numerous  examples,  for  which 
reference  may  be  had  to  Brewster's  Philosophical  Magazine  for  April, 
1841,  p.  256. 

Since  an  increase  of  atomic  volume  is  connected  in  the  above 
minerals  with  an  increase  of  the  axis  a,  and  heat,  by  diminishing 
the  density,  necessarily  increases  the  volume  of  the  atom,  therefore 
the  axis  a  must  be  lengthened  by  heat,  as  is  actually  the  case. 
Mitscherlich  found  the  specific  gravity  of  calc  spar  aiminished 
by  a  heat  of  180^  F.  in  the  proportion  1 :  TTrVvrr)  and  Dr.  Kopp,  by 
calculation,  determines  that  for  180^  F.  the  angle  of  the  ciystal 
should  be  changed  7'  37'',  which  is  but  57''  less  than  Mitscherlich's 
observations — a  near  coincidence,  when  we  consider  the  difficulties 
which  necessarily  accompany  the  direct  measurement  of  the  dilata- 
tion and  chan^  of  angles. 

These  principles  proceed  on  the  hypothesis  of  simple  spherical 
or  spheroidal  atoms  for  compound  bodies,  and  the  theory  of  atoms 
proposed  by  the  author  receives  from  them  strong  confirmation. 

DIMORPHISM. 

82.  Dimorphism  has  been  shown  by  Mitscherlich,  Rose  and 
others  to  result  in  many  instances  fronCi  the  different  temperatures 
12 
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attending  crystallization.  When  a  righi  rhombic  prism  of  sulphate 
of  zinc  is  heated  to  126°  P.,  certain  points  in  its  surface  become 
opaqne,  and  from  these  points  bunches  of  crystals  shoot  forth,  in 
the  interior  of  the  sf>ecimen ;  and  in  a  short  time,  the  whole  is 
converted  into  an  aggregate  of  these  crystals  diverging  from  several 
centres  on  the  surface  of  the  original  crystal.  These  small  crystals 
thus  formed  at  126°  P.,  are  oblique  rhombic  prisms ;  and  the  same 
form  maybe  obtained  by  evaporating  a  solution,  at  this  temperature, 
or  above  it.  Sulphur  crystallizes  from  fusion  in  oblique  rhombic 
prisms,  while  the  common  form  obtained  by  evaporation  is  a  rhom- 
bic octahedron.  Rose  has  obtained  crystals  of  arragonite  by  evap- 
orating a  solution  of  carbonate  of  lime  to  dryness  by  means  of  a 
water  bath,  and  crystals  of  calc  spar  by  permitting  the  solution  to 
evaporate  in  an  open  vessel  at  the  ordinary  temperature.  The 
crystals  of  arragonite  were  minute  six-sided  prisms  and  double 
six-sided  pyramids,  f  fig.  124,  Plate  II.)  They  change  to  rhombohe- 
drons  of  calc  spar  it  left  moist;  but  if  washed  and  dri^  at  once, 
they  remain  permanent.  By  exposing  arragonite  to  a  low  tempera- 
ture, the  crystal  falls  to  pieces,  in  consequence  of  the  change  to  calc 
spar,  which  takes  place;  or  if  the  prisms  hold  together,  they  consist 
after  the  change,  of  an  aggregate  of  minute  particles  of  caJc  spar.* 
Artificial  arragonite  has  been  observed  in  the  interior  of  a  copper 
boiler  used  to  supply  hot  water  for  household  purposes  at  Port 
Eliot  Cornwall.  The  crystals  were  minute  six-sided  prisms,  and 
were  attached  at  base  to  the  surface  supporting  them.t  Breithaupt 
has  described  a  carbonate  of  lime  from  a  greenstone  rock  near 
Zwickau,  which  consists  of  alternations  of  layers  of  arragonite  and 
calc  spar ;  and  he  suggests  that  the  one  may  be  a  winter  and  the 
other  a  summer  deposit.^ 

Dimorphism  appears  therefore  to  be  owing  to  the  different  cir- 
cumstances attending  crystallization.  Temperature  appears  to  be 
the  main  cause ;  but  it  is  possible  that  the  nature  of  the  solvent,  or 
the  presence  of  some  accidental  ingredient  in  the  solution,  or  the 
electrical  state  of  the  support,  may  have  some  effect  in  changing  the 
molecules ;  but  in  general  the  only  effect  of  lliese  causes  is  to  pro- 
duce secondary  planes.  Rose  did  not  succeed  in  obtaining  arra- 
gonite crystals  by  mixing  a  strontian  salt  with  the  solution  of  lime, 
and  supposes  that  the  strontia  in  arragonite  has  nothing  to  do  with 
producing  the  rhombic  form. 

As  far  as  yet  observed,  one  of  the  forms  of  dimorphous  substances 
is  a  right  prism,  and  the  other  an  oblique  prism ;  for  the  rhombo- 
hedron  is  an  oblique  rhombic  prism  with  its  height  and  breadth 
equal. 


»  Rose,  Lond.  and  Ed.  Phil.  Mag.  3d  ser.  XII,  465. 
t  Lond.  and  Ed.  PhU.  Mag.  3d  seiu  XII,  330^1841. 
tPogg.LI,506— 1840. 
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CHAPTER  11. 
PRACTICAL  CRYSTALLOGENY. 

83.  A  perfect  froedom  of  motion  among  the  elementary  particles 
18  an  essential  preliminary  to  crystal] ization.  While  in  the  solid 
state,  the  attraction  of  cohesion  is  already  in  action,  and  prevents 
any  other  arrangement  than  that  already  possessed  by  the  mineral. 
But  when  this  cohesive  attraction  is  once  overcome^  they  are  then 
at  liberty  to  be  influenced  by  tlie  peculiar  attraction  of  crystalliza- 
tion, and  under  its  influence  will  assume  a  crystalline  arrangement. 

There  are  two  means  of  counteracting  this  attraction^  or  reducing 
the  solid  to  the  state  of  a  fluid,  each  of  which  is  a  frequent  means 
of  crystallizaflon,  both  in  the  laboratpry  of  nature  and  of  art.  They 
are — 1.  By  solution.    2.  By  heat 

CRYSTALLIZATION  FROM  SOLUTION. 

84.  The  effect  of  a  liquid  solvent,  as  water,  upon  the  dissolving 
salt,  is  to  separate  its  molecules,  and  destroy  their  mutual  attraction, 
by  means  of  the  attraction  which  the  particles  of  the  liquid  have 
for  those  of  the  salt.  By  solution,  we  pull  down,  so  to  speak,  the 
original  structure,  and  separate  its  constituent  stones,  preparatory 
to  a  rebuilding  of  the  same.  The  reconstruction  we  effect  by  dri- 
ving off  the  antagonist  power,  water;  in  other  words,  evaporating  it 
by  means  of  a  slowly  applied  heat.  Thus  free  again,  the  particles 
ccui  resume  their  power  of  attsaction  and  their  crjrstalline  nature, 
and  in  favorable  circumstances,  will  build  up  the  regiilar  crystal. 

Crystallization  by  this  means  takes  place  very  differently  with 
different  substances.  In  some  instances  no  appearance  of  crystalli- 
zation is  apparent  till  the  solution  has  reached  a  certain  degree  of 
density,  when  suddenly  the  whole  shoots  into  a  mass  of  crystals, 
the  water  itself  entering  into  their  constitution,  and  forming  what 
is  termed  the  water  of  crystallization. 

At  other  times,  after  a  certain  degree  of  evaporation,  the  solution, 
if  laid  aside  to  cool,  enters  the  crystalline  state  as  the  temperature 
diminishes. 

Soon  after  the  commencement  of  evaporation,  small  crystals 
often  attach  themselves  to  any  prominent  object  in  the  containing 
vessel,  and  continue  their  increase  with  the  continuance  of  the  evap- 
oration. In  the  crystallization  of  other  substances,  small  crystals, 
as  evaporation  proceeds,  are  observed  first  to  float  on  the  surface  of 
the  liquid,  increasing  gradually  in  size  without  changing  their  formsi 
until,  from  an  increase  of  weight,  they  sink  and  attach  themselves 
to  the  bottom  of  the  vessel.  Salt  affords  frequent  instances  of  this 
process.    A  very  gradual  evaporation  sometimes  produces  singular 
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forms  of  this  mineral.  As  evaporation  goes  on  only  at  the  surface, 
there  the  incipient  crystal  first  appears  a  minute  cube,  which  pre- 
sents under  the  magnifier  well  defined  angles  and  plane  surfaces. 
Evaporation  continues,  and  as  the  cube  is  m  contact  with  the  sur- 
face of  the  solution  only  along  its  sides,  it  enlarges  laterally  without 
much  addition  to  its  thickness.  It  now  sinks  so  that  only  its  upper 
edges  are  exposed  to  the  surface  where  the  crystalline  molecules 
are  forming,  and  consequently  these  only  receive  the  addition  of 
particles.  With  every  new  increase,  it  continues  sinking:,  at  the 
same  time  that  the  particles  are  added  as  continually  to  tne  upper 
and  outer  edge,  till  finally  the  result  is  an  inverted  hollow  four-sided 
pyramid,  which  swims  like  a  cup  on  the  surface  of  the  fluid,  (figure 
137,  Plate  II.) 

Large  isolated  cr3rstals  of  the  different  salts  are  usually  obtained 
with  difficulty.  According  to  Beudant,  they  may  b^produced  by 
causing  the  crystallization  to  take  place  in  a  gelatinous  medium. 

The  depth  and  quantity  of  a  solution  have  an  influence  on  the 
size  of  crystals ;  and  in  general,  slow  evaporation  and  a  drv  at- 
mosphere are  most  favorable  for  a  deposition  of  large  indiviauals. 
Beudant  remarks  that  solutions  charged  with  electricity  deposit 
smaller  crystals  than  when  in  their  natural  state.  This  may  ac- 
count for  the  difierent  sizes  of  crystals  obtained  from  similar  solu- 
tions at  different  times. 

85.  A  temporary  interruption  in  the  process  of  cr3rstallization,  is 
often  indicated  by  some  peculiarity  of  structure  or  variation  of 
color.  A  crystal  which  has  been  for  a  long  period  removed  from 
a  solution,  may  often  be  increased  in  size  by  returning  it  to  the  so- 
lution and  causing  a  gradual  evaporation.  By  too  rapid  evapora- 
tion the  crystal  becomes  covered  with  a  deposit  of  minute  crystals, 
instead  of  increasing  by  regularly  applied  laminse.    Crystals  of  calc 

3>ar  from  Eeton,  in  Staffordshire,  England,  have  been  described  by 
rooke,  which  contained  numerous  minute  crystals  of  copper  py- 
rites arranged  in  three  concentric  layers.  They  show  that  there 
were  several  intermissions  in  the  formation  of  the  crystals,  during 
which,  the  copper  pyrites  was  deposited.  Still  more  remarkable 
instances  are  met  with  in  the  calc  spar  of  Rossie.  In  one  large  rhom- 
bohedral  crystal  shown  me  by  Prof  Emmons,  the  plane  a  (figure 
113,  Plate  II)  could  be  distinguished  within  the  crystal  in  conse- 
quence of  a  coating  of  pyrites.  The  crystal  was  originally  formed 
with  the  terminal  angle  truncated,  after  which  a  deposition  of  py- 
rites took  place :  subsequently  to  this,  lime  was  again  added  and  the 
rhombohedron  completed ;  and  this  took  place  without  an  addi- 
tion of  layers  to  any  face  except  a.  Other  rhombohedrons  of  calc 
spar  occur  at  Rossie,  modified  with  the  terminal  plane  a,  which 
have  been  enlarged  after  an  intermission,  by  additions  to  the  lateral 
planes,  with  none  to  a,  and  the  consequence  is,  that  the  plane  a  is 
surrounded  by  an  elevated  margin  or  rim.  (See  the  following  figure.) 
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Another  singular  form  of  lime  is 
sometimes  met  with,  which  illustrates 
the  same  principle.  It  is  a  six-sided  <^ 
prism  with  a  short  tabular  prism  set 
like  a  nail  head,  on  each  end.  In 
this  instance,  after  a  regular  six-sided 
prism  had  been  formed,  the  process 
ceased  for  a  while — probably  till  some 
new  additk>n  of  the  calcareous  fluid : 
the  crystal  then  continued  its  enlargement,  but  only  on  the  ter- 
minal face,  no  particles,  for  some  reason,  being  added  to  the  lateral 
planes.  The  cap  quartz  is  another  example  of  the  same  inter* 
mitted  crystallization.  Each  crystal  appears  to  be  made  up  of  a  se- 
ries o{  caps  of  the  shape  of  the  pyramid,  fitting  one  upon  the  other. 
The  caps  separate  from  one  another  at  the  place  in  the  crystals 
where  the  process  was  interrupted. 

Any  fluid  that  will  act  the  part  of  a  solvent,  may  in  general  be 
employed  for  obtaining  crystallizations.  Alcohol  and  ether  are 
often  used,  and  in  some  instances  are  the  only  solvents. 

b.  In  the  act  of  crystallization,  the  crystallizing  mineral  often  in- 
cludes more  or  less  of  the  impurities  in  the  fluid,  and  this  takes  place 
equally  in  crystallizations  from  ftision  and  solution.  Calcareous  spar 
is  often  impr^nated  with  iron,  clay,  silica,  and  also  with  heavy  spar, 
witherite,  carbonate,  and  sulphate  of  strontia,  &c.  In  this  way  many 
mechanical  mixtures  are  formed,  which  have  been  mistaken  by 
chemical  analysts  for  distinct  compounds.  Q^uartz,  in  the  same 
manner,  often  contains  silver,  copper,  chlorite,  clay,  oxyd  of 
iron,  nitile,  &c.  Whatever  the  solution  contains  may  thus  be  me- 
chanically entangled  by  the  segregating  particles,  and  this  is  no 
doubt  true  of  all,  or  nearly  all,  the  mineral  species.  Alum  crystalli- 
zing with  sulphate  of  iron,  forms  octahedrons,  which  consist  almost 
wholly  of  the  salt  of  iron.  The  attraction  in  the  particles  of  alum 
may  be  believed  to  be  stronger  than  in  the  vitriol,  in  consequence  of 
which  a  skeleton  of  the  former  was  put  together  by  the  action  of 
these  attractions,  and  the  vitriol  included  at  the  same  time  mechani- 
cally. Dr.  Beck  suggests  that  the  steatitic  spinels  of  Orange  Co., 
New  York,  which  contain  but  a  small  proportion  of  true  spinel 
disseminated  through  steatite,  have  been  formed  in  the  same  man- 
ner. This  may  have  been  the  case.  We  deem  it  more  probable, 
however,  that  they  are  spinels  more  or  less  perfectly  altered  to  stea- 
tite by  chemical  changes,  induced  through  the  agency  of  heated 
magnesian  waters,  when  still  submerged  beneath  the  ocean. 

Many  of  the  included  minerals  in  quartz  have  crystallized  while 
the  silica  was  still  in  a  pasty  state.  In  this  manner  it  has  been  per- 
meated by  the  acicular  crystallizations  of  rutile  and  many  other  spe- 
cies. Minute  crystals  of  quartz  have  often  been  thus  included  ia 
lamer  ones.    The  same  is  true  of  other  mineral  species. 

86.  We  are  acquainted  with  but  few  of  the  means  of  solution 
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employed  in  nature.  Water  saturated  with  carbonic  add  is  a  fre- 
quent solvent  of  carbonate  of  lime,  owin^  to  the  solubility  of  the  bi- 
carbonate of  lime ;  and  by  this  means  the  usual  stalactites  of  this 
mineral  are  formed,  and  extensire  layers  of  limestone  have  been  de- 
posited. Water  at  a  high  temperature,  especially  if  holding  soda  or 
potash  in  solution,  and  under  pressure,  will  dissolve  silica.  A  large 
tract  of  land  in  Iceland  has  been  entirely  deprived  of  vegetation  by 
\he  deposition  of  silica  from  the  geysers  of  that  volcanic  country. 

Silica  has  also  been  observed  in  solution  and  in  a  soft  gelatin* 
ous  state,  in  the  cavities  of  rocks.  M.  Ripetti  gives  an  account 
of  a  remarkable  cavity  at  the  Carrara  marble  quarries,  which  con- 
tained about  a  pound  and  a  half  of  liquid.  ^*  With  still  greater  as- 
tonishment they  saw  at  the  bottom  of  the  cavity  a  transparetU 
protuberance  as  large  o^  the  fist,  and  which  seemed  to  have  all  thm 
characters  of  rock  crystal.  Transported  with  the  idea  that  he  was 
about  to  possess  himself  of  the  purest  specimen  of  hyaline  quartz  in 
the  world,  he  instantly  attempted  to  detach  it  from  its  matrix ;  but  he 
had  scarcely  withdrawn  his  hand  from  the  cavity,  before  he  saw  an 
elastic  and  pasty  sub^ance,  which  at  first  might  have  taken  any 
shape,  and  received  any  sort  of  impression.  It  soon,  however,  be- 
came solid  and  opaque,  when  it  had  the  aspect  of  chalcedony,  or  of 
a  fine  porcelain  biscuit."*  M.  Ripetti  notices  other  instances  which 
fell  under  his  own  observation.  A  case  little  less  remarkable  was 
discovered  in  this  city,  (New  Haven,)  by  Mr.  B.  F,  Northrop,  while 
breaking  some  ballast  stone,  thrown  ashore  from  a  vessel  from  New 
Orleans.  The  fluid  soon  evaporated,  as  the  day  was  hot,  and 
<<  minute  prismatic  crystals  shot  from  the  fluid  even  under  the  eye  of 
the  observer."  In  another  pebble  was  found  a  pulpy,  gelatinous 
mass,  soft  and  impressible,  which  soon  dried  and  aflfbrded  a  few  crys- 
tals.t  HoI)ow  balls  of  hornstone  containing  a  milky  fluid,  are  sta- 
ted to  be  of  frequent  occurrence  in  Georgia,  especially  on  Brier 
Creek,  a  stream  which  passes  through  Millhaven,  and  flows  into 
the  Savannah  river.t 

Count  Bournon  describes  a  case  in  which  the  mineral  in  solution 
was  carbonate  of  lime.  The  same  calcareous  solution  has  been 
observed  in  crystals  of  quartz,  as  well  as  calc  spar,  from  New  York  ; 
and  an  instance  is  related  of  a  loose  crystal  of  carbonate  of  lime, 
situated  within  a  quartz  crystal.  Crystals  of  heavy  spar  and  fluor, 
containing  solutions  of  these  minerals  in  cavities,  have  been  descri- 
bed by  Mr.  W.  Nicoll.  The  liquid  from  the  cavity  in  the  crystal 
of  heavy  spar  sot>n  evaporated  on  exposure,  and  aflbrded  crystals  of 
this  mineral,  nearly  equal  in  bulk  to  the  bulk  of  the  liquid  ;  the 
crystallization  was  not  complete,  however,  until  after  the  lapse  of 
twenty-four  hours.  The  fluor  spar  cavity  was  partially  opened, 
when  the  fluid  oozed  out  by  its  own  expansion,  inoicating  a  degree 

*  BrewBter'a  Edin.  Jour.  X,  p.  26.  t  Silliman's  Jour.  VIII,  283. 

X  SUUman's  Jour.  VIII,  285. 
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of  pressure  in  its  confinement.  For  several  hours  there  were  no 
indications  of  crystallization  ;  but  the  next  morning  several  cubic 
crystals  of  fluor  were  distinctly  visible  immersed  in  the  fluid.  The 
crystals  daily  increased  in  bulk,  and  were  not  completed  under  a 
fortnight.* 

Other  instances  of  solutions  similar  to  the  above  might  be  enu- 
merated, but  they  do  not  tend  to  any  farther  elucidation  of  the  sul> 
ject.  It  is  to  be  hoped  that  those  who  may  hereafter  be  so  fortunate 
as  to  meet  with  instances  of  mineral  solutions,  will  bestow  every 
attention  and  care  in  their  examination,  in  order  to  arrive,  if  pos- 
sible, at  a  clearer  explanation  of  this  subject.  We  cannot  doubt 
that  the  greater  part  of  the  finest  quartz  crystals  in  nature  have 
proceeded  from  solutions ;  for  these  crystals  often  occur  occupying 
cavities  in  rocks  whose  origin  was  evidently  not  igneous.  Such 
are  the  crystals  so  abundant  in  various  parts  of  the  State  of  New 
Yorfc  We  may  obtain  some  idea  of  the  vastness  of  some  of  these 
processes  in  nature,  from  the  fact  that  about  a  century  since  a  drusy 
cavity  was  opened  in  Europe,  at  Zinken,  which  afforded  1000  cwt, 
of  rock  cr3rstal ;  one  crystal  weighed  8  cwt.,  while  others  varied 
from  4  to  6  cwt. 

6.  Crystals  of  quartz  form  an  essential  part  of  the  epidermis  of  many 
grasses,  and  a  variety  of  chalcedony  called  tabasheer  is  often  form- 
ed about  the  joints  of  the  reed  in  India. 

Oxalate  of  lime  occurs  in  crystals,  both  in  the  bark  and  wood  of 
many  trees.  The  chestnut,  locust,  hickory,  oak,  mahogany,  lignum- 
vitae,  and  many  other  woods,  have  been  examined  by  Prof.  Bailey,  of 
West  Point,  and  found  to  afford  them  in  great  numbers.  In  the 
ashes  of  the  leaves  of  many  trees,  every  ramification  of  the  vascu- 
lar fibres  was  found  markewl  by  rows  of  crystals.  A  square  inch  of 
the  inner  bark  often  contains,  according  to  Prof.  Bailey,  at  least  a 
million  of  these  crystals,!  The  Phytolacca  decandra,  Mesembryan- 
themum  deltoides,  the  tubercles  of  the  Florence  Iris,  are  among  the 
herbaceous  species  that  abound  in  crystals  of  oxalate  of  lime ;  they 
vary  in  length  from  one  third  to  one  two-hundredth  of  a  millimetre. 
Other  crystals  were  observed  by  Prof.  Bailey,  but  their  composition 
has  not  been  determined. 

CRYSTALLIZATION  BY  HEAT. 

87.  In  this  process,  heat  is  the  divellent  force  by  which  the  orig- 
inal arrangement  of  the  particles  is  destroyed,  and  that  freedom 
firom  mutual  restraint  obtained  which  is  necessary  for  crystalliza- 
tion. By  a  reduction  of  the  temperature,  or  a  removal  of  the  an- 
tagonist power,  heat,  the  psirticles  are  again  permitted  to  assume 
their  crystalline  nature,  and  their  respective  positions  in  the  struc- 
ture of  a  crystal.    Every  winter's  day  affords  us  innumerable  in- 

•  Jamoson^B  New  Edinburgrh  Phil.  Jour.  1828,  p.  97. 
t  SiUiman's  Jour.  XLV,  149. 
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Stances  of  this  process,  when  the  removal  of  the  heat  which  retains 
water  in  a  fluia  state,  allows  the  particles  to  combine  by  their  mu- 
tual attractions,  and  cover  streams  with  extended  sheets  of  ice. 

a.  Crystals  are  sometimes  obtained  by  fusion  and  sometimes  by 
evaporation.  To  obtain  fine  crystals  by  fusion,  requires  often  much 
care.  In  case  of  sulphur,  and  several  of  the  metals,  the  most  effec- 
tual method  consists  in  pouring  off  the  central  portion  of  the  fluid 
mass,  soon  after  a  crust  has  formed,  by  coolin)^,  on  the  surface.  Bis- 
muth may,  in  this  manner,  be  obtained  in  fine  crptals.  But  this 
means  of  crystallization  is  less  within  the  control  of  art  than  the 
preceding. 

b.  Many  substances  crystallize  directly  from  a  gaseous  state.  The 
crjTStalline  deposits  of  sal  ammoniac  and  sulphur,  in  volcanic  dis- 
tricts, are  often  thus  produced.  A  more  common  example  is  the 
formation  of  snow,  every  flake  of  which  is  a  congeries  of  minute 
crystals.  This  process  takes  place  when  the  atmosphere,  loaded 
with  vapor,  is  so  reduced  in  temperature,  that  the  particles  are  no 
longer  restrained  by  heat  from  obeying  their  own  inclinations,  or, 
in  more  correct  language,  their  attractions. 

c.  Crystallization,  by  each  of  the  above  methods,  is  often  attended 
with  an  emission  of  light.  In  general,  at  the  first  effort  of  crystalli- 
zation, there  appears  an  instantaneous  and  often  brilliant  flash  of 
lifi[ht,  which,  in  some  instances,  is  repeated  at  the  commencement 
of  each  new  crystal.  Splendid  exhibitions  of  this  kind  have  beea 
observed  by  M.  Buchner,  of  Magonza,*  during  the  crystallization  of 
benzoic  acid ;  the  discharge  of  light  continued  for  a  half  hour. 
Acetate  of  potash,  boracic  acid,  and  many  other  compounds,  occa- 
sionally exhibit  this  phenomenon. 

M.  H.  Rose  observes  that  the  double  sulphate  of  potash  and  soda, 
when  formed  by  fusing  together  equal  parts  of  sulphate  of  potash  and 
soda,  and  crystallizing  after  dissolving  the  vitreous  mass  thus  formed  * 
in  boiling  water,  gives  out  a  spark  at  the  formation  of  each  rudiment 
of  a  crystal ;  yet  when  these  cr3rstals  are  redissolved,  nothing  simi- 
lar is  exhibited.  The  same  crystals,  when  strongly  rubbed  after 
being  taken  from  the  water,  become  phosphorescent.  No  light  ap- 
pears on  crvstallization  if  the  vitreous  mass  is  dissolved  more  than 
24  hours  after  its  fusion.  The  double  chromate  of  potash  and  soda 
exhibits,  according  to  Rose,  very  lively  phosphorescence ;  and  so  also 
does  the  selenate  of  potash  and  soda.  Rose's  observations  have  led 
him  to  conclude  that  this  light  is  due  to  the  passa^  of  a  salt  from 
one  isomeric  state  to  another.  The  sudden  incandescence  of  oxyd 
of  chromium,  titanic  acid,  &c.,  when  heated,  he  supposes  to  be  ow- 
ing to  an  analogous  cause. 

d.  It  has  been  supposed  that  complete  fusion  is  necessary  for  the 
formation  of  crystals,  or  the  recrystallization  of  a  mineral  mass.   But 


•  Brewster's  Ed.  Jour.  Ill,  369. 
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late  observations  have  ^own,  that  a  high  temperature  without  fu- 
sion, or  even  long-continued  friction  or  vibration,  will  produce  the 
same  result  The  tempering  of  steel  is  a  familiar  example.  The 
coarseness  or  fineness  of  the  grain,  or,  in  other  words,  the  size  of  the 
crystallizations,  may  be  varied  by  the  temperature,  or  the-  mode  of 
tempering,  and  a  bar  that  is  alnK>st  impalpably  fine,  may  in  this  way 
be  changed  to  one  consisting  of  crystalline  platen  an  eighth  of  an 
iDch  in  breadth.  In  these  instances,  the  particles  must  nave  been 
free  to  move,  as  they  are  entirely  rearranged  into  large  crystals. 
Mr.  N.  P.  Ames,  of  Springfield,  Mass.,  who  nas  observed  numerous 
interesting  facts  bearing  upon  this  subject,  informs  the  author,  that 
if  a  bar  of  tempered  steel,  bent  in  the  form  of  a  semic^le,  be 
heated  on  the  inner  side,  when  the  heat  has  reached  a  certam  point, 
the  bar  may  easily  be  bent  around,  and  made  to  curve  in  the  oppo- 
site direction.  He  states  that,  until  the  moment  when  the  requisite 
temperature  is  acquired,  the  bar  does  not  yield  ;  but  at  this  moment 
achange  takes  place,  which  is  distinctly  felt  in  the  hands,  and  the  bar 
at  once  bends.  He  carefully  measured  the  inner  and  outer  curves  of 
the  bar,  afier  thus  bending  it,  and  found  them  of  the  same  length  «8 
before.  This  shows  that  there  had  been  no  compression  of  the  par- 
ticles on  the  inner  side,  which  would  have  shortened  that  Side,  and 
therefore,  also,  that  there  was  actually  a  removal  of  particles  from 
the  inner  to  the  outer  side.  He  observes,  moreover,  that  the  elasti- 
city of  the  inner  and  outer  sides  was  the  same,  which  would  not  have 
been  the  case,  were  the  former  compressed.  By  the  old  method  of 
restoring  a  warped  sword-blade,  it  was  rendered  unequally  elastic, 
and  would  spring  more  easily  on  one  side  than  the  other ;  but  by 
the  means  here  explained,  the  elasticity  is  perfectly  equal  on  both 
sides.  Here,  then,  there  is  a  change  in  the  position  of  the  particles 
throughout  the  bar,  produced  by  a  temperature  very  far  short  of  fii- 
sion.  The  same  experiment  was  often  repeated,  and  he  found  that, 
at  every  time  he  bent  the  steel,  the  temperature  required  was  a  little 
above  that  at  which  it  bent  the  preceding  time. 

The  change  which  takes  place  by  friction  or  long-repeated  con- 
cussion, is  probably  owing  to  the  combined  action  of  the  heat  thus 
excited,  and  the  vibration  that  takes  place.  Mr.  Ames  states  in- 
stances in  which  a  large  bar  of  iron,  used  as  an  axle  through  a 
heavy  wheel  of  cast  iron,  broke  square  off  in  the  middle,  after  use 
for  a  few  months ;  and  in  one  instance,  there  were  two  other  frac- 
tures on  either  side  of  the  centre.  In  these  instances,  the  bar  was 
rendered  coarsely  crystalline,  and  was  wholly  unlike  the  original 
iron.  The  acciaent  which  took  place  in  1842,  on  the  Yersailles 
railroad,  was  owing  to  the  breaking  of  an  axle,  which  was  rendered 
brittle  by  the  same  cause. 

The  change  which  takes  place  by  heating  gently  certain  dimor- 
phous substances,  are  other  examples  of  a  recrystallization  without 
fiision. 

88.  With  our  present  knowle(%e,  it  is  impossible  to  distinguish^ 
13 
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in  all  instances,  the  minerals  that  have  been  formed  by  the  several 
methods  just  described.  This  subject  is  beginning  to  receive  im- 
portant developments  from  the  discoveries  in  ^vanic  science. 
Already  Becquerel,  Crosse,  and  Bird,*  by  the  application  of  a  weak 
galvanic  power,  have  been  enabled  to  crystallize  several  species 
which  had  before  defied  the  powers  of  art ;  among  these  are  the 
sulphurets  of  several  of  the  metals,  quartz,  sapphire,  carbonate  of 
lime,  and  many  of  the  pure  metals. 

The  investigations  also  of  Mitscherlich,  Rose,  and  Berthier,  on 
the  production  of  several  of  the  mineral  species  by  heat,  have  much 
extended  the  limits  of  our  knowledge  on  this  subject.  Mitscherlicht 
found  i§  the  scoria  from  different  furnaces  in  Fahlun,  Gaspenl)er^, 
and  various  parts  of  Germany,  perfect  crystallizations  of  pyroxene, 
mica,  chrysolite,  and  also  several  other  compounds  which  have  not 
hitherto  been  met  with  in  the  mineral  kingdom.  These  were  so  situ- 
ated that  there  Qould  be  no  doubt  that  they  resulted  from  the  heat  of 
the  furnace.  Artificial  crystals  of  specular  iron  presenting  the  form  - 
of  a  rhombohedron  with  the  terminal  angles  deeply  truncated,  have 
been  observed  by  the  same  author  in  a  pottery  furnace  at  Oranien- 
burg.t  Berthier,}  by  mingling  in  a  crucible,  silica,  lime  and  mag- 
nesia, in  the  requisite  proportions  for  forming  pyroxene,  and  sub- 
jecting the  whole  to  a  high  heat,  succeeded  in  obtaining  crystals  of 
this  mineral.  When  the  oxygen  of  the  lime  and  magnesia  was  in 
equal  proportions,  he  obtained  the  ordinary  pyroxene ;  and  when 
in  the  proportion  of  one  of  the  former  to  two  of  the  latter,  the  pro- 
duct was  identical  with  the  variety  of  pyroxene  from  Finland 
analyzed  by  Nordenskiold.  M.  Rose,  of  Berlin,  has  obtained  similar 
results.  Crystals  of  feldspar,  possessing  in  perfection  the  form, 
cleavage,  and  other  characters  of  this  species,  have  been  observed 
by  Kersten  in  the  furnace  of  Saugerhausen.il  This  observation  is 
one  of  peculiar  interest,  from  the  general  diffusion  of  this  species  in 
rocks  supposed  to  be  of  igneous  origin.  Mitscherlich  attempted  to 
form  this  species  by  heating  the  mingled  constituents,  but  obtained 
only  a  porcellanous  or  vitreous  mass. 

To  the  agency  of  fire  we  may  safely  refer  those  minerals  occur- 
ring in  primary  rocks  which  have  not  proceeded  from  the  decom- 
position of  other  species,  subsequent  to  the  formation  of  the  rock  ; 
also  those  qpecies  sublimed  by  volcanic  fires  and  crystallized  in 
consequence,  in  or  upon  volcanic  rocks.  While  those  minerals 
which  are  peculiar  to  secondary  rocks  are  in  general  the  result  of 
aqueous  solution.  The  same  aqueous  mode  oi  formation  has  ope- 
rated in  the  production  of  many  of  the  species  occupying  cavities  in 
volcanic  and  trap  rocks.    Such  is  very  evidently  the  origin  of  the 

*  Lood.  and  Ed.  Jour.  X,  376. 

t  Ann.  da  Chim.  XXIV,  365. 

X  Ann.  dof  Mines,  1832, 1,  p.  116.    Ann.  de  Fogg- 1826,  p.  630. 

§Ann.deCh.XXIV,376. 

0  Ann.  dcPojfj^  VoLXXXIU)  Nob.21  and  2« ;  Ann.  de  Ch.  LVII,ai9. 
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seodes  of  chalcedony  filling  these  cavities,  as  its  frequent  stalactitic 
forms  and  the  arrangement  of  its  colors  in  layers,  plainly  indicate. 
Many  of  the  Zeolitic  minerals  have  similarly  originated  from 
waters  percolating  through  the  rock,  and  filtrating  into  the  cavities 
they  occupy. 

Many  of  the  mineral  species,  particularly  those  resulting  from 
the  decomposition  of  other  species,  cannot  correctly  be  attributed  to 
either  of  these  modes  of  formation ;  but  are  the  inmiediate  effect 
of  decomposition.  For  example,  the  crvstallized  alum  found  in 
volcanic  district  is  the  result  of  a  crystallization  immediately  fol- 
lowing the  union  of  the  constituents,  one  of  which,  the  sulphuric 
acid,  originates  from  volcanic  action.  Gypsum  is  another  frequent 
instance  of  this  mode  of  formation.  Under  the  same  head  should 
be  included  many  of  the  metallic  telts  which  proceed  from  the 
decomposition  of  other  ores  of  the  metals,  and  crystallize  immedi- 
ately on  their  formation,  without  a  previous  solution. 

CAUSES  OF  BECONDAKY  PLANES. 

89.  Beudant,  in  his  Treatise  on  Mineralogy,*  in  which  this  sub- 
ject has  received  some  attention,  states  as  the  principal  cause  of 
secondary  planes,  the  nature  of  the  solvent^  and  of  the  substances 
it  holds  in  solution. 

He  temarks,  that  when  the  solvent  contains,  mechanically  sus- 
pended, minute  particles  of  foreign  matter,  the  crystals  formed 
contain  more  or  less  of  these  foreign  particles  regularly  arranged, 
either  in  concentric  layers  with  the  laminsB  of  the  crystal,  or  in  the 
direction  of  a  diagonal,  or  occasionally  intermingled  without  regular 
order;  and  that  the  crystals  thus  impure,  are  more  simple  and 
regular  than  those  obtained  from  a  clear  liquid.  Crystals  of  quartz 
are  seldom  perfectly  regular  bipyramidal  prisms,  except  when  they 
contain  large  portions  of  chlorite  or  oxyd  of  iron.  But  if  the  sol- 
vent contams  other  substances  in  sohition^  either  solid,  liquid,  or 
gaseous,  secondary  forms  are  usually  produced.  "  Common  salt, 
crystallizing  from  pure  water,  presents,  almost  invariably,  a  cubic 
form.  But'in  a  solution  of  boracic  acid,  it  always  occurs  with  trun- 
cated angles,"  (fig.  2,  PL  I.)  The  Rev.  E.  Craig,  in  an  interesting 
article  on  Microscopic  Chemistry,  in  the  Lond.  and  Eld.  Phil.  Maif. 
and  Jour,  of  Science,  July,  1836,  p.  13,  states  the  following  remark- 
able transformations  in  crystals  of  carbonate  of  copper,  produced 
by  a  Change  in  the  nature  of  the  solvent :  "  If  sulphuric  acid  be 
added  to  carbonate  of  copper,  crystals,  speedily  appear,  presenting 
the  form  of  six-sided  tabular  prisms.  Add  a  little  ammonia,  the 
form  is  changed  entirely  to  a  long  rectangular  prism  with  the  angles 
replaced.    Add  a  little  more  ammonia,  and  the  form  changes  to 

•TniUMwm^^tiie  de  BiMialoffie,  mt  F.  a  DewUnt,  9  vols.  Sva  1830,  3d  ed;  T. 
I.  p.  189. 
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several  varieties  of  the  rhombic  octahedron:  a  little  nitric  acid 
restores  again  the  form  of  the  rectangular  prism.  In  all  these  suc- 
cessive chai)|?es,  it  is  not  that  a  few  crystals  of  another  form  have 
been  snperaaded,  but  each  time  the  metamorphosis  is  seen  to  take 
place  in  the  whole  mass." 

Ther«  are  many  evidences  that  the  same  cause  has  operated  in 
nature  to, produce  the  peculiar  secondary  planes  a  crystal  presents. 
Arragonite,  in  iron  mines,  crystallizes  in  very  acute  pyramidal  crys- 
tals ;  but  in  the  gypsum  clays,  accompanying  the  saliferous  deposits, 
it  alwap  appe4irs  in  prismatic  crystals,  grouped  so  as  to  form  hex- 
a^nal  prisms.  Other  similar  instances  mi^ht  be  added ;  but  this 
will  suffice  to  establish  the  fact,  that  secondfary  planes  often  arise 
from  the  peculiar  nature  of  the  solvent. 

Another  •cause  may  be  the  electrical  state  of  the  rock  supporting 
the  crystal,  and  also  its  nature.  M.  Planiava  has  observed  that,  in 
some  instances,  in  which  the  form  of  the  flocUing  crystal  was 
the  primary,  it  assumed  secondary  planes  as  soon  as  it  attached 
itself  to  the  sides  of  the  vessel.*  From  the  nature  of  crystallo^nic 
attraction,*  it  must  be  influenced  by  the  electrical  excitement  of  sur- 
rounding bodies,  and  in  some  circumstances,  it  may  be  affected  by 
the  electribal  state  of  the  atmosphere. 

In  some  instances,  secondary  planes  proceed  from  some  perma- 
nent peculiarity  in  the  molecule ;  for,  without  this  supposition,  we 
cannot  account  for  the  in  variableness  in  the  occurrence  of  a  partic- 
ular secondary  form  of  some  minerals ;  for  example,  the  prismatic 
form  in  quartz,  whose  primary  is  a  rhombohedron.  From  some 
preceding  remarks,  the  reader  may  have  already  deduced,  that  a 
certain  degree  of  force  of  attraction  is  connect^  with  axes  of  a 
certain  and  definite  lenj^h,  and  that  secondary  planes  result  from 
a  variation  of  this  relation.  With  respect,  then,  to  the  molecules 
of  quartz,  we  may  conjecture  that  they  are  permanently  modified 
in  this  or  some  similar  manner.t 

Very  important  discoveries  would  fully  repay,  beyond  doubt,  for 
an  extensive  series  of  experiments  on  this,  as  yet  obscure,  subject. 
From  the  late  rapid  improvements  in  science,  we  may  be  encour- 

*  Kastner't  Archir.  X,  43 ;  cited  in  Ferossac's  Bolletiii. 

t  IVo£  Necker  has  attempted  to  explain  the  origin  of  secoadatr  P^xnes  hy  the  general 
principle  that  the  tendency  in  crjftals  is  to  assume  the  form  m  their  nM^ecnles.  It  m 
apparent  that  the  more  oomplicated  the  crystal,  the  nearer  is  the  a|^xoximation  to  a 
spherical  or  sphercndal  form.  Prof.  N.  conceives  that  each  molecule  as  well  as  eadi  solid 
formed  by  their  union,  has  di^^rent  axes  of  attraction,  <^  different  degrees  of  en^fgy, 
arranged  symmetijcaUy  in  groiqis,  around  the  princqml  or  stronger  axes  of  attractioQ.  T%ft 
effect  of  obstactes,  such  as  the  attraction  exerted  by  mediums,  by  interposed  bodies,  by  the 
molecular  attraction  of  the  mdeoules  themselves  when  arriving  both  in  too  great  numbers 
and  too  rapidly  towards  the  same  point,  will  be  the  annihilation  of  the  weaker  axes,  and 
instead  of  a  large  number  of  tangential  planes,  one  at  each  extremity  of  each  axis,  the 
Bumber  is  reduced,  and  by  the  increase  of  obstacles,  the  crystal  formed  ma^  become  a 
simple  solid  like  the  primary  forma  According  to  this  theory  the  tendency  m  nature  ie 
to  prodnoe  complex  foims,  and  the  simple  forms  are  the  result  of  vanoas  influeiiees  sob* 
pending  or  ooanteractiog  the  action  of  the  weaker  aziea 
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aged  to  hope  that  ere  long  this  entrance  to  one  of  the  innermost 
recesses  of  the  works  of  nature  will  be  thrown  open,  and  that  the 
qualities  of  atoms,  or  molecules^  their  forms  and  peculiarities,  will 
soon  be  fully  understood.  Its  connection  with  the  science  of  chem- 
istry, and  other  physical  sciences,  render  it  deserving  of  very  minute 
experimental  research.  Beautifully  and  tmly  was  it  long  since 
remarked  by  Gulielmini,  in  his  work  on  Crystallization — an  author 
who,  though  afterwards  forgotten,  had  a  clearer  insight  into  the 
nature  of  crystallization,  than  any  of  his  cotemporaries,  and  many 
of  his  successors— ^p.  144 :  <<  Crystallisatio  geometrizantis  naturss 
opus  ^uoddam  est,  et  sane  mirabilissimum ;  dignum  ideo  ut  totis 
ingenii  yiribus  totaque  mentis  contentione  exquiratur,  non  quod 
spectet  tantam  amcenitatem  et  voluptatem,  que  mirabilium  scientiam 
consequitur,  veram  etiam  ob  maximam  in  re  physica  utilitatem ; 
videtur  quippe  Natura  hie  se  prodere,  et  omni  exuta  velamine  non 
qualis  esse  piotest,  sed  qualis  actu  est  sese  prsebere  conspiciendam."* 


*  *<  Crystallizatum  is  a  pecuEar  and  most  admirable  result  of  Nature's  geometiy,  worthy 
of  being  studied  with  all  the  power  of  genius,  and  the  whole  energy  of  the  mind,  not  on 
account  of  the  delight  which  always  attends  the  knowledge  of  wonders,  but  because  of  its 
fast  importance  in  revealing  to  us  the  secrets  of  Nature ;  for  here  she  does,  as  it  wete, 
betray  herself;  and  laying  aside  all  disguises,  permits  us  to  behold,  not  merely  the  results 
of  her  operations,  but  the  very  processes  themselves." 
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PART  11. 

PHYSICAL  PROPERTIES  OF  MINERALS. 


CHAPTER  I. 
CHARACTERS  DEPENDING  ON  LIGHT. 

90.  Light  may  be  either  refiected^  transmitted^  or  emitted. 
The  characters  of  minerals  thus  produced  are  of  five  kinds : — 

1.  Lustre  ;  depending  on  the  pirwer  and  manner  of  reflecting 
light. 

2.  Color  ;  depending  on  the  kind  of  light  reflected  or  trans- 
mitted. 

3.  Diaphaneity  ;  depending  on  the  potoer  of  transmitting 
light. 

4.  Refraction;  depending  on  the  manner  of  transmitting 
light. 

6.  Phosphorescence  ;  depending  on  the  potoer  of  emitting 
light. 

LUSTRE. 

91.  The  histre  of  minerals  arises  from  the  nature  of  their  surfa- 
ces, which  causes  more  or  less  of  the  light  incident  upon  them,  to 
be  reflected.  A  variation  in  the  quantity  of  light  reflected,  produces 
diflerent  degrees  of  intensity  of  lustre  ;  a  variation  in  the  nature 
of  the  reflecting  surface,  produces  diflerent  kinds  of  histre. 

a.  The  kinds  of  lustre  are  six,  and  are  named  &om  some  famil- 
iar object,  or  class  of  objects,  which  exhibits  them. 

1.  Metallic :  the  usual  lustre  of  metals.  Imperfect  metallic  lus- 
tre is  expressed  by  the  term  sulMnetallic. 

2.  Vitreous :  the  lustre  of  broken  glass.  An  imperfectly  vitreous 
lustre  is  termed  sub-vitreous.  The  vitreous  and  sub-vitreous  lus- 
tres are  the  most  common  in  the  mineral  kingdom.  Quartz  possesses 
the  former  in  an  eminent  decree ;  calcareous  spar  often  the  latter. 
This  lustre  may  be  exhibited  by  minerals  of  any  color,  and  in  each 
case  resembles  the  lustre  of  broken  glass  of  the  color  of  the  mineral. 

3.  Resinous  ;  lustre  of  the  yellow  resins,  as  benzoin.  Ex.  opal, 
and  some  yellow  varieties  of  zmc  blende. 

4.  Pearly :  ex.  talc,  native  magnesia,  stilbite,  &c.  When  the 
pearly  lustre  is  also  sub-metallic,  the  term  metallic-pearly  is  applied. 
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5.  SUky:  like  silk;  it  is  the  result  of  a  fibrous  structure.  Ex. 
fibrous  carbonate  of  lime,  fibrous  gypsum,  and  many  fibrous  min- 
erals, more  especially  those  which  in  other  forms  have  a  pearly 
lustre.  0^ 

6.  Adamantine :  the  lustre  of  the  clianK)nd.  When  also  sub- 
metallic,  it  is  termed  metcUlic-adamantine.  Ex.  some  varieties  of 
carbonate  of  lead,  and  dark  red  silver  ore. 

b.  The  degrees  of  intensity  are  denominated  as  follows : — 

1.  Splendent :  when  the  surface  reflects  li^ht  with  great  brill- 
iancy, and  gives  well  defined  images.  Ex.  Elba  iron  ore,  tin  ore, 
some  specimens  of  quartz  and  pyrites. 

2.  Shining :  when  an  image  is  produced,  but  no^a  well  defined 
image.    Ex.  calcareous  spar,  cetestine. 

3.  Glistening :  when  there  is  a  general  reflection  from  the  sur^ 
&ce,  but  no  image.    Ex.  talc,  copper  pyrites. 

4.  Glimmering :  when  the  reflection  is  very  imperfect,  and  ap- 
parently from  points  scattered  over  the  surface.  Ex.  flint,  chal- 
cedcmy. 

A  mineral  is  said  to  be  dull  when  there  is  a  total  absence  of  lus- 
tre.    Ex.  chalk,  the  ochres,  kaolin. 

These  difierent  degrees  and  kinds  of  lustre  are  often  exhibited 
differently  by  unlike  Faces  of  the  same  crystal,  btU  always  similarly 
by  like  faces.  The  lateral  faces  of  a  right  square  prism  may  thus 
differ  from  a  terminal,  and  in  the  right  rectangular  prism  the  lateral 
&ces  also  may  differ  from  one  another.  This  is  an  immediate  eon- 
sequence  of  the  fact,  that  unlike  faces  are  produced  by  unlike  crys- 
tallogenic  axes. 

COLOR. 

92.  In  descriptions  of  the  mineral  species,  it  is  usual  to  notice 
both  the  external  color,  and  that  which  the  mineral  presents  when 
abraded  with  a  file.  The  latter  is  the  most  important  character  in 
distinguishing  minerals,  for  it  seldom  varies  in  the  same  species, 
though  externally  the  mineral  may  present  many  shades  of  color. 
The  mineral  species  are  liable  to  so  many  accidental  mixtures  of 
foreign  substances,  that,  in  general,  little  reliance  can  be  placed  on 
the  external  color.  The  metals  and  the  metallic  oxyds  are  among 
those  species,  which  are  the  least  subject  to  variation. 

The  color  obtained  by  abrasion^  which  usually  corresponds  with 
that  of  the  powder,  is  included  under  the  term  streaky  This  term 
includes  also  the  lustre  produced  by  abrasion. 

The  following  eight  colors  have  been  selected  by  Werner  ^p  fun- 
damental, to  facilitate  the  employment  of  this  character  in  the  desr 
cription  of  minerals ;  WAi/e,  Gray^  Black,  Blusi  Oreen^  YellmVj 
Red^  and  Brown. 

a.  MetcdKc  Colors. 

1.  Copper-red:  the  color  of  copper;  copper--less  perfectly,  cop- 
per  nickel. 
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2.  Bronze-yellow :  the  color  of  bron2se ;  magnetic  pyrites. 

3.  Brass-yellotD  :  copper  pyrites. 
4  Gold-yellow  :  native  gold. 

6.  Silver-white  :  native  silver,  less  distinct  in  arsenical  pyrites* 

6.  Tin-white :  mercury,  tin-white  cobalt 

7.  Lead-gray:  galena,  molybdena. 

8.  Steel-gray :  nearly  the  color  of  fine  grained  steel  on  a  recent 
fracture ;  native  platina,  and  palladium. 

b.  Non-metallic  Colon* 

A.  White. 

1.  Snow-white :  carrara  marble. 

2.  Reddish-white:  some  varieties  of  calcareous  spar  and  quartz, 
&c. 

3.  Yellowish-white :  some  varieties  of  calcareous  spar  and  quartz. 

4.  Orayish-white  :  the  same  examples. 

5.  Greenish-white:  talc. 

6.  Milk-white :  white,  slightly  bluish  ;  some  varieties  of  Chal- 
cedony. 

B.  Gray. 

1.  Bluish-gray :  gray,  inclining  to  a  dirty  blue  color ;  some  va- 
rieties of  limestone. 

2.  Pearl-gray :  gray,  mixed  with  red  and  blue ;  horn  silver, 
Finite. 

3.  Smoke-gray :  gray,  with  some  brown ;  flint. 

4.  Greenish-gray :  gray,  with  some  green ;  cat's  eye,  some  va- 
rieties of  talc. 

6.   Yellowish-gray :  some  varieties  of  compact  limestone. 
6.  Ash-gray :  the  purest  gray  color ;  zoisite. 

C.  Black. 

1.  Grayish-black :  black,  mixed  with  gray,  (without  any  green, 
brown,  or  blue  tints ;)  basalt,  Lydian  stone. 

2.  Velvet-black:  pure  black  ;  obsidian,  black  tourmaline. 

3.  Greenish-black:  pyroxene. 

4.  Brownish-black :  bituminous  coal. 

5.  Bluish-black:  black  cobalt. 

D.  Blub. 

1.  Blackish-blue:  dark  varieties  of  blue  malachite. 

2.  Azure-blue:  bright  blue  with  a  little  r^;  pale  varieties  of 
blue  malachite,  bright  varieties  of  lapis-lazuli. 

3.  Violet-blue :  blue  mixed  with  red  ;  amethyst,  fluor  spar. 

4.  Lavender-blue :  blue  with  some  red  and  much  gray ;  litho- 
marge. 

5.  Prussian-blue,  or  Berlin  blue :  pure  blue ;  sapphire,  kyanite. 

6.  Smalt-blue :  some  varieties  of  gypsum. 

7.  Indigo-blue  :  blue  with  black  and  green  ;  blue  tourmaline. 

8.  Sky-blue :  pale  blue  with  a  little  green  ;  the  color  of  the 
clear  sky.    It  is  called  mountain  blue  by  painters. 


Digitized  by 


Google 


CHARACTERS  DEPENDING  ON  LIGHT.  105 

E.  Green. 

1.  Verdigris-green:  green  inclining  to  blue ;  some  varieties  of 
feldspar. 

2.  Celandine-green :  green  with  bine  and  gray ;  some  varieties 
of  talc  and  beryl.  It  is  the  color  of  the  leaves  of  the  celandinOi 
(Chelidonium  migus.) 

3.  Mountain-green :  green  with  much  blue ;  beryl. 

4.  Leek-green :  green  with  some  brown  ;  the  color  of  the  leaves 
of  garlic  ;  distinctly  seen  in  prase,  a  variety  of  quartz. 

6.  Emerald-green :  pure  deep  green ;  emerald,  imperfect  in 
green  malachite. 

6.  Apple-green :  light  green  with  some  yellow ;  chrysoprase  va- 
riety of  quartz. 

7.  Ghrass-green :  green  with  more  yellow  ;  green  diallage. 

&  Pistachuhgreen :  green  with  yellow  and  some  brown ;  epi- 
dote. 

9.  Asparagtis-green :  pale  green  with  much  yellow ;  asparagus 
stone. 

10.  Blackish-green :  some  varieties  of  serpentine. 

11.  Olive-green :  pale  green  with  much  brown  and  yellow ; 
olivine. 

12.  Oil-green :  lighter  green  with  more  yellow  and  less  brown ; 
the  color  of  olive  oil ;  beryl,  pitchstone. 

13.  Siskin-green :  light  green,  much  inclining  to  yellow ;  uranite. 

P.  Yellow. 

1.  Sulphur-yellow :  native  sulphur. 

2.  Straw-yellow :  very  pale  yellow  ;  some  varieties  of  topaz. 

3.  Wax-yellow :  yellow  with  gray  and  some  brown  ;  zinc 
blende,  opal. 

4  Honey-yellow :  yellow  with  some  red  and  brown ;  calcare- 
ous spar. 

5.  Lemon-yellow :  pure  yellow ;  native  sulphur,  orpiment. 

6.  Ochre-yellotb :  yellow  with  brown  ;  yellow  ochre. 

7.  Wine-yellow :  pale  yellow  with  some  red  and  gray ;  topaz 
and  flnor. 

8.  Cream-yellow:  pale  yellow  with  some  red  and  a  tinge  of 
brown  ;  some  varieties  of  lithomarge. 

9.  Orange-yellow :  yellow  inclining  to  red ;  orpiment 

G.  Red. 

1.  Aurororred :  red  with  much  yellow ;  some  varieties  of  realgar. 

2.  Hyacinth-red :  red  with  yellow  and  some  brown  ;  hyacinth, 
gi»met 

3.  Brick^ed :  polyhalite,  some  varieties  of  jasper. 

4  Scarlet-red :  bright  red  with  a  tinge  of  yellow  ;  cinnabar. 

5.  Blood-red :  red  with  some  yellow  and  black ;  pyrope. 

6.  FleshrTed :  pale  red  with  gray  and  some  yellow ;  bexytes. 

7.  Carmine-red :  pure  red ;  ruby  sapphire. 
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8.  Cochineal-red :  red  with  some  blue  and  gray ;  light  red  sil- 
ver ore. 

9.  Rose-red  :  rose  quartz. 

10.  Crimson-red :  red  with  some  blue  ;  niby. 

11.  Peaeh-blossom-red :  red  with  white  and  gray  ;  lepidolite. 

12.  Columbine-red :  red  with  some  blue  and  much  black  ;  garnet. 

13.  Cherry-red :  dark  red  with  much  blue  and  brown ;  spinel, 
some  varieties  of  jasper. 

14.  Brownish-red :  jasper,  brown  iron  ore. 
H.  Brown. 

1.  Reddish-brown  :  garnet,  zircon. 

2.  Clove-brown  :  brown  with  red  and  some  blue ;  axinite. 

3.  Hair-brown :  brown  with  some  yellow  and  gray ;  wood  opal. 

4.  Broccoli-brown :  brown,  with  blue,  red,  and  gray  ;  zircon. 
6.  Chestnut-brown :  pure  brown. 

6.  Yellowish-brown :  common  jasper. 

7.  Pinchbeck-brown :  yellowish-brown,  with  a  metallic  or  metal- 
lic-pearly lustre  ;  several  varieties  of  talc,  bronzite. 

8.  Wood-brown :  brown  with  yellow  and  gray ;  color  of  old 
wood  nearly  rotten  ;  some  specimens  of  asbestus. 

9.  Liver-brown  :  brown,  with  some  gray  and  some  green  ;  jasper. 

10.  Blackish-brown ;  bituminous  coal,  brown  coal. 

c  Peculiarities  in  the  Arrangement  of  Colors. 

Play  of  Colors,  Several  prismatic  colors  appear  in  rapid  suc- 
cession on  turning  the  mineral.  This  property  belongs  in  perfec- 
tion to  the  'diamond ;  it  is  also  observed  in  precious  opal,  and  is 
most  brilliant  by  candle  light. 

Change  of  Colors.  Each  particular  color  appears  to  pervade  a 
larger  space  than  in  the  play  of  colors,  and  consequently  the  suc- 
cession produced  by  turning  the  mineral  is  less  rapid.  Ex.  Lab- 
rador feldspar. 

Opalescence.  A  reflection  of  a  milky  or  pearly  light  from  the 
interior  of  the  specimen.  It  is  observed  in  some  varieties  of  opal, 
and  in  cat's  e3re. 

Iridescence.  Fixed  prismatic  colors  in  the  interior  of  a  crystal. 
It  is  the  effect  of  fracture. 

Tarnish.  A  metallic  surface  is  tarnished,  when  its  color  differs 
from  that  obtained  by  fracture. 

A  surface  possesses  the  steel  tarnish,  when  it  presents  the  super- 
ficial blue  color  of  tempered  steel.    Ex.  Columbite. 

The  tarnish  is  described  as  irised^  when  it  exhibits  fixed  pris- 
matic colors.  Ex.  specular  iron  ore  from  Elba.  Variegated  copper 
ore  is  an  instance  of  common  tarnish. 

Dichroism.  Some  crystals,  viewed  by  transmitted  light,  preset 
different  colors  in  different  directions.    This  property  is  termed 
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diehr&isfn^  derived  from  a  Greek  word,  signifying  two  colors.  This 
property  is  exhibited  only  by  crystals  which  have  at  least  two  kinds 
of  axes,  and  the  different  colors  are  observed  in  the  direction  of  the 
different  axes.  It  exists  in  tourmaline,  iolite,  mica,  d&c.  Mica  is 
nearly  opaque  in  one  direction,  while  it  is  transparent  in  another  ; 
it  also  presents  different  colors  in  these  directions. 

DIAPHANEITT. 

93.  The  Diaphaneity  of  a  mineral  is  its  capability  of  transmit- 
ting the  rays  of  light.  The  following  terms  are  adopted  to  express 
the  different  degrees  of  this  property. 

Transparent :  when  the  outline  of  an  object,  behind  the  minera]| 
is  perfectly  distinct    Gypsum,  quartz. 

Subtransparent :  when  the  object  is  seen,  but  its  outline  is  not 
distinct 

Transbicent :  when  the  object  is  not  visible,  but  light  is  trans- 
mitted.   Carrara  marble. 

Subtranslucent :  when  merely  the  edges  transmit  light,  or  are 
translucent 

When  no  light  is  transmitted,  the  mineral  is  said  to  be  opaque. 

This  property  occurs  in  every  degree  in  the  mineral  kingdom, 
from  a  perfect  opacity  to  a  perfect  transparency,  and  most  minerals 
present,  in  their  numerous  varieties,  nearly  all  the  different  shades. 
Few  minerals,  except  the  metals,  are  perfectly  opaque. 

REFRACTION. 

94.  A  full  treatise  on  the  refraction  of  light  belongs  more  espe- 
cially to  a  work  on  optics  \  the  remarks  in  this  place  will,  therefore, 
be  brief. 

a.  Simple  refraction.  If  we  look  into  a  cup  obliquely,  at  such 
an  angle  that  an  object  at  its  bottom  is  just  concealed  from  view  by 
its  sides,  on  filling  the  cup  with  water,  this  object  will  become 
visible. 

This  is  owing  to  a  bending  or  refracting  of  the  rays  of  light, 
by  the  water.  This  effect  is  termed  refraction^  and  is  produced 
by  all  transparent  bodies,  whether  solid, 
liquid,  or  gaseous. 

The  part  of  the  ray  AED,  within  the  wa- 
ter, is  nearer  the  perpendicular  BC,  than  if 
it  had  proceeded  in  its  original  direction 
AE ;  or,  if  we  consider  the  ray  as  passing 
from  the  water  into  the  air,  the  part,  AE, 
is  farther  from  the  same  perpendicular  than 
if  it  had  proceeded  in  the  ori^nal  direction 
DE.  We  have  therefore  this  important  principle :  Lights  in  pass-^ 
ing  from  a  rarer  to  a  denser  medium^  is  refracted  towards  the 
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perpefidicular  /  if  from  a  denser  to  a  rarer ,  it  is  refracted  from 
the  perpendicular. 

It  has  been  proved  by  experiment,  that  at  whatever  angle  we  look 
at  the  surfoce  of  the  water,  there  will  be  a  constant  ratio  between 
AB  and  CD,  provided  the  eye  and  the  object  are  at  the  same  dis- 
tance, A  and  D  from  E.  That  is,  if  AB  is  twice  the  length  of  CD, 
viewing  it  at  one  angle,  it  will  be  twice  at  every  other  angle,  until 
the  eye  is  perpendicular  over  the  object  D,  when  there  is  no  refrac- 
tion. But  AB  is  the  sine  of  the  angle  AEB,  which  is  the  angle  of 
incidence^  CD,  the  sine  of  the  angle  CED,  which  is  the  angle  of 
refraction.    This  principle  may  therefore  be  thus  stated : 

The  sine  of  the  angle  of  incidence  bears  a  constant  ratio  to 
the  sine  of  the  angle  of  refraction. 

This  ratio  is  termed  the  index  of  refraction.  In  water,  the  ratio 
is  as  1.336  to  1.     1.336  is  therefore  the  index  of  refraction  of  water. 

b.  Double  refraction,  A  line  viewed  through  a  crystal  of  trans- 
parent calcareous  spar,  (often  called  Iceland  spar,  as  it  was  first 
obtained  on  that  island,)  appears  to  be  double.  One  image  is  obser- 
ved by  the  usual  refraction  of  the  light,  while  the  second  is  perceived 
by  means  of  an  extraordinary  refraction.  If  the  crystal  is  placed 
over  a  point,  and  turned  around,  one  image,  that  produced  by  the 
extraordinary  refraction,  will  appear  to  revolve  around  the  other. 

This  power  of  producing  double  images  is  termed  double  refrac- 
tion. It  may  be  observed  in  every  direction  through  a  crystal  of 
Iceland  spar,  except  in  that  of  the  vertical  axis.  The  vertical  axis 
of  the  crystal  is  therefore  termed  the  axis  of  double  refraction^ 
since,  in  its  direction,  the  ordinary  and  extraordinary  ray  coincide. 
Double  refraction  increases  from  this  axis,  where  it  is  0,  to  a  plane 
at  right  angles  with  it. 

In  some  instances,  the  extraordinary  ray  is  situated  between  the 
ordinary  ray  and  the  perpendicular ;  in  otners,  it  is  exterior  to  this 
ray.  The  former  possess  a  greater  index  of  refraction  for  the 
extraordinary  than  for  the  ordinary  ray,  and  the  axis  is  called  a 
positive  axis  of  double  refraction.  The  latter  have  a  less  index 
of  refraction  for  the  extraordinary  than  ordinary  ray,  and  therefore 
a  negative  axis  of  double  refraction* 

All  crystals  possess  the  doubly  refracting  structure,  excepting 
monometric  solids,  that  is,  the  cube,  octahearon,  dec,  ^c.  Some 
crystals  contain  two  axis  of  double  refraction,  or  two  directions  in 
which  the  ordinary  and  extraordinary  rays  are  coincident,  and 
where,  therefore,  double  refraction  is  not  seen. 

We  remark,  preliminary  to  an  explanation  of  this  distinction  of 
crystals,  into  those  with  one  axis,  and  those  with  two.  that  the 
molecule  of  a  right  rectangular  prism  has  three  principal  sections  ; 
one  through  the  vertical  axis  and  the  longer  horizontal,  another 
through  the  vertical  and  shorter  horizontal,  and  a  third  through 
the  two  horizontal  axes.  These  three  planes  of  section  intersect 
at  right  angles,  and  are  called  the  orioi  planes  of  the  ellipsoid,  two 
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of  which  are  vertical,  and  one  horizontal.  With  this  explanation, 
we  proceed. 

If  the  molecule  is  an  ellipsoid  of  revolution,  in  which  the  two 
vertical  axial  planes  are  equal  ellipses,  there  is  but  one  axis  of 
double  refraction. 

If  the  molecule  is  an  ellipsoid,  not  of  revolution,  in  which  the 
two  vertical  axial  planes  are  unequal  ellipses,  there  are  two  axes  of 
double  refraction. 

The  crystals  of  one  axis  are  included  in  the  dimetric  and  hex- 
a^nal  systems ;  those  of  two  axes,  in  the  trimetric,  monoclinate, 
diclinate,  and  triclinate  systems. 

PHOSPHORESCENCE. 

95.  Phosphorescence,  or  the  emission  of  light  by  minerals,  may 
be  produced  in  different  ways  :  hy  friction,  by  heat,  or  by  exposure 
to  the  light  of  the  sun. 

By  friction.  Light  is  readily  evolved  from  quartz,  by  the  fric- 
tion of  one  piece  against  another,  and  merely  the  rapid  motion  of  a 
feather  across  some  specimens  of  sulphuret  of  zinc,  will  often  elicit 
light,  more  or  less  intense,  from  this  mineral.  Friction,  however, 
will  evolve  light  from  a  few  only  of  the  mineral  species. 

By  heat.  Fluor  spar  is  very  beautifully  phosphorescent  at  the 
temperature  of  about  300°  F.  Different  varieties  give  off  light  of 
different  colors  ;  the  chlorophane  variety,  a  splendid  emerald  green 
light ;  others  purple,  blue,  and  reddish  tints.  This  phosphores- 
cence may  be  observed  in  a  dark  place,  by  throwing  the  pulverized 
mineral  on  a  shovel  heated  below  redness.  Some  varieties  of  white 
limestone  or  marble  emit  a  yellow  light,  when  treated  in  the  same 
manner. 

By  the  application  of  heat,  minerals  lose  their  phosphorescent 
properties.  But  on  passing  electricity  through  the  calcined  mine- 
ral, a  more  or  less  vivid  light  is  produced  at  the  time  of  the  dis- 
charge, and  subsequently  the  specimen  when  heated  will  often  emit 
li^ht,  as  before.  (  The  light  is  usually  of  the  same  color  as  pre- 
vious to  calcination,  but  occasionally  is  quite  different.  The  fol- 
lowing table  contains  some  of  the  results  of  T.  J.  Pearsall's*  inves- 
tigations :  the  second  column  gives  the  color  of  the  natural  phos- 
phorescence ;  the  third,  the  color  induced  by  electric  discharges. 

G««.  ««,  fH-a  Con..  )r^.  eudi^  with  or- j  ^^^^^^e'^^^^^". 
^  S     ^^^  (  almost  %B  intense  as  natunl. 


•  Jour,  of  Royal  Institiition,  Vol  I,  pp.  77  and  967.  Ann.  de  ch.  XLDC,  337. 
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The  light  induced  by  electricity  is  in  ^neral  less  intense  th«]| 
that  of  the  unaltered  mineral,  but  is  much  increased  by  a  repetition 
of  the  electric  discharges,  and  in  some  varieties  of  fluor  it  may  be 
nearly  or  quite  restored  to  its  former  brilliancy.  It  has  also  been 
founa  that  some  varieties  of  fluor,  and  some  specimens  of  diamond, 
calc  spar,  and  apatite,  which  are  not  naturally  phosphorescent,  may 
be  rendered  so  by  means  of  electricity.  A  dozen  discharges  through 
a  non-phosphorescing  statuary  marble  in  powder,  caus^  it  to  emit 
a  yellow  light  when  subsequently  heated.  Electricity  will  also  in- 
crease the  natural  intensity  of  the  phosphorescent  light. 

Acquired  phosphorescence  is  not  equally  permanent,  however, 
with  the  natural.  On  21  days  of  exposure  to  the  light,  according  to 
Mr.  Pearsall,  many  specimens  lost  partially,  and  some  entirely,  this 
property ;  in  others,  the  color  of  the  li^ht  was  changed ;  and  gene- 
rally to  purple  and  orange  tints.  If  laid  away  in  a  aark  room,  they 
retained  this  property  for  a  much  longer  period  of  time. 

Mr.  Pearsall  also  states  that  some  colored  fluors  that  had  been 
rendered  white  by  calcination,  received  a  bluish  or  reddish  tint,  by 
means  of  repeated  electrical  discharges. 

Light  of  the  sun.  The  only  substance  in  which  an  exposure  to 
the  light  of  the  sun  produces  very  apparent  phosphorescence,  is  the 
diamond — some  specimens  seem  to  be  destitute  of  this  power. 


CHAPTER  11. 

ELECTRICITY. 

96.  The  means  of  developing  electricity  in  minerals,  are  friction 
and  heat. 

1.  By  friction.  There  is  no  line  of  distinction  anoong  the  mine- 
ral species,  separating  them  into  those  of  resinous  and  those  of  vit' 
reous  electricity.  The  same  mineral  in  its  different  varieties,  often 
presents  both  kinds,  and  frequently  the  two  are  exhibited  by  the 
same  specimen.  This  character  is,  therefore,  of  little  importance  to 
the  mineralogist. 

2.  By  heat.  The  effect  of  the  application  of  heat  on  some  mine- 
rals, is  the  development  of  electric  polau-ity.  This^property  be- 
longs, in  a  remarkable  degree,  to  tourmaline  and  boracite.  [  These 
minerals  usually  occur  in  hemihedral  crystals,  the  one  unaer  the 
form  of  a  three  or  six-sided  prism,  (secondary  to  a  rhombohedron,) 
diflferently  terminated  at  its  extremities ;  the  other  in  that  of  a  cube, 
with  its  opposite  solid  angles  dissimilarly  replaced.  M.  Becquerel 
remarks  concerning  the  tourmaline  :*  "  At  30°  C.  electrical  polarity 

*  Ann.de  ch.XXXVn,  1,1628.    Biew8ter*t  Edin.  Jonr.  X,  50, 1829. 
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was  sensible ;  it  continued  unchancfed  to  150^,  as  long  as  the  tem- 
peratare  continued  to  rise ;  if  stationary  an  instant,  the  polarity 
disappeared ;  but  shortly  manifested  itself  rever^ecf,  when  the  tempe- 
rature commenced  to  decline.  If  but  one  end  of  the  crystal  was 
heated,  the  crystal  was  unpolarized,  and  when  two  sides  were 
unequally  heated,  each  acquired  an  electrical  state  independent  of 
the  other." 

The  most  modified  end  of  tourmaline  is  usually  the  positive  or 
north  pole.  The  same  is  true  of  boracite,  whose  opposite  poles  are 
exhibited  at  the  opposite  angles.  The  powder  of  tourmaline  is 
also  pyro-electric. 

The  usual  method  of  observing  the  polarity  of  tourinaline,  is  to 
place  the  heated  crystal  on  a  brass  support,  which  turns  on  a  pivot 
Uke  a  magnetic  needle.  By  presenting  the  poles  of  a  magnet,  it 
will  be  found  that  the  north  pole  of  a  magnet  will  attract  one  ex- 
tremity of  the  crystal  and  repel  the  other. 

The  following  is  a  list  of  the  pyro-electric  minerals,  as  given  by 
the  Abbi  Hauy^  with  the  names  of  those  who  first  noti^  their 
pyro-electric  properties  : 

Tourmaline,  Lemery,  Mesotype. 

Topaz,  Canton.  Prehnite. 

Axinite,  Brard.  Oxyd  of  zinc. 

Boracite,  Hauy.  Sphene. 

Brewster  has  added  the  following  : 

Calc  spar.  Analcime. 

Yellow  beryl.  Amethjrst. 

Heavy  spar.  Quartz,  (Dauphiny.) 

Celestine.  Idocrase. 

White  lead  ore.  Mellite  ? 

Fluor  spar,  (red  and  blue.)  Sulphur,  (native.) 

Diamond.  Garnet. 

Orpiment.  lolite. 

To  these  should  be  added, 

Electric  calamine.  Euclase. 

Bhodizite. 

Hausmann  and  Heinrici  have  made  experiments  on  the  power 
of  nunerals  to  conduct  electricity,  and  have  arrived  at  the  following 
conclusions : — that  the  native  metals  are  the  best  conductors,  next 
the  sulphurets,  next  the  oxyds.  Lustrous  metallic  crystals  are  good 
conductors,  and  unmetallic  crystals  in  general,  bad  conductors. 
The  more  metallic  sulphurets  conduct  better  than  those,  like  blende, 
which  are  imperfectly  metallic  in  lustre.  Anatase  from  some  lo- 
calities is  a  bad  conductor,  and  from  others  a  good  conductor. 
Rutile  is  a  bad  conductor.    The  diamond  conducts  electricity  badly, 
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while  graphite  and  anthracite  are  good  conductors.  Magnetic  iron^ 
titanic  iron,  and  columbite,  are  good  conductors,  while  chromic  iron 
scarcely  conducts  electricity  at  all.  Black  hornblende  and  pyrox- 
ene are  good  conductors,  and  diopside  almost  an  isolator. 

The  conductility  of  a  crystal  is  often  different  in  a  transverse  di- 
rection from  what  it  is  in  a  longitudinal. 


CHAPTER  III. 

MAGNETISM. 

97.  Magnetic  polarity  and  attraction  is  exhibited  by  only  one  of 
the  ores  of  iron.  This  ore  often  possesses  these  characters  in  an 
eminent  degree,  and  when  arranged  in  the  form  of  a  horse-shoe 
magnet,  will  lift  very  heavy  weights. 

Several  of  its  ores,  however,  are  attractable  by  the  magnet^ 
though  not  possessed  of  magnetic  powers  themselves.  This  may 
be  observed,  by  presenting  the  ordinary  steel  magnet  to  the  mineral 
reduced  to  a  coarse  powder :  if  the  particles  are  susceptible  of  mag- 
netic influence,  they  will  adhere  to  the  applied  magnet.  The  trial 
may  be  made  with  far  more  delicacy,  by  bringing  the  specimen  near 
a  suspended  magnetic  needle,  and  observing  whether  it  causes  the 
needle  to  vibrate.  This  character  serves  to  distinguish  a  few  of  the 
mineral  species,  which  otherwise  have  very  close  resemblances ;  es- 
pecially, magnetic  iron  ore  from  specular  iron,  and  magnetic  pyrites 
from  common  pyrites.  The  native  magnet  is  a  variety  of  magnetic 
iron  ore. 

The  metals  cobalt  and  nickel  are  also  said  to  be  attractable  by 
the  magnet ;  and  Breithaupt  has  lately  shown  that  iridium  should 
be  added  to  the  number. 

Many  minerals  become  attractable  by  the  magnet,  only  after  un- 
dergoing the  high  heat  of  the  blowpipe ;  this  is  the  result  of  a  par- 
tial decomposition. 


CHAPTER  IV. 

SPECIFIC  GRAVITY. 

98.  The  specific  gravity  of  a  mineral  is  its  weight,  compared 
with  that  of  another  substance  of  equal  volume,  whose  gravity  is 
taken  at  unity.    If  a  cubic  inch  of  any  mineral  weighs  twice  as 
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mnch  as  a  cubic  inch  of  water,  (water  beiofi^  the  unit,])  its  specific 
gravity  is  2,  if  three  times  as  much,  its  specilc  gravity  is  3,  &c.  In 
the  case  of  solids  or  liquids,  this  comparison  is  usually  made  with 
water ;  but  when  the  substance  is  a  gas,  atmospheric  air  is  assumed 
as  the  unit. 

It  results  from  the  nature  of  a  fluid,  that  the  weight  lost  by  a  solid 
immersed  in  water,  is  equal  to  the  weight  of  an  equal  volume  of 
water.  The  determination  of  specific  gravity  is,  therefore,  a  very 
simple  process.  We  ascertain  the  weight  out  of  water  by  weighing 
it  in  the  usual  manner  ;  we  then  determine  the  weight  in  water ; 
and  the  loss  by  immersion,  or  the  difference  of  the  two  weights,  is 
the  weight  of  an  equal  volume  of  water :  that  is,  if  a  mineral  weighs 
120  grains  out  of  water,  but  90  on  emersion,  it  has  lost  30  grains, 
which  is  the  weight  of  a  volume  of  water  equal  to  that  of  the  mine- 
ral. The  mineral,  consequently,  weighs  in  this  instance.  4  times  as 
much  as  the  water;  for  4x30  grains, (weight  of  water,)  equals  120 
grains,  which  is  the  weight  of  the  mineral.  The  rule  for  the  pro- 
cess is,  therefore.  Divide  the  weight  out  of  wcUer,  by  the  differ- 
ence of  weights  obtained  out  and  in  water. 

The  water  employed  for  this  purpose  should  be  distilled,  to 
free  it  from  all  foreign  substances.  Since  the  density  of  water 
varies  with  its  temperature,  a  particular  temperature  has  been  se- 
lected for  these  experiments,  in  order  to  obtain  uniform  results : 
60^  F.  is  the  most  convenient,  and  has  been  generally  adopted. 

If  a  pair  of  scales  is  used  for  obtaining  the  weight,  they  should 
be  exceedingly  delicate,  when  perfect  accuracy  is  required.  For 
original  investigations  they  should  turn  with  the  1000th  of  a  grain. 
Thd  weights  must  be  selected  with  care,  and  should  vary  from  the 
twentieth  of  a  grain  to  120  grains.  To  weigh  the  mineral  immer-* 
sad  in  water,  it  may  be  attached  to  the  scales  by  a  single  fibre  of 
raw  silk  or  a  fine  hair,  and  thus  let  down  into  a  jar  of  water,  care 
being  taken  that  the  scales  be  kept  perfectly  dry.  The  attachment 
of  the  fibre  of  silk  to  the  scales,  may  be  made  by  means  of  a  small 
hook  attached  to  the  lower  part  of  one  scale.  For  the  ordinary  in- 
vestigations of  the  mineralogist,  in  the  determination  of  species,  it 
will  be  found  most  convenient,  if  the  scales  are  not  provided  with 
this  hook,  to  make  a  small  hole  through  the  centre  of  one  scale,  and 
through  it  attach  a  horse  hair  permanently  to  the  scale.  By  tying 
a  slipping  knot  in  the  horse  hair,  the  minerals  under  investigation 
may  be  attached  and  detached  without  difficulty,  owing  to  the  elas- 
ticity of  the  hair. 

An  instrument  called  Nicholson's  Areometer,  is  often  substituted 
for  the  scales,  and  in  many  cases  is  sufficiently  accurate. 

M  N  is  a  hollow  metallic  cylinder ;  E,  a  leaden  support  for  the 
mineral ;  A,  a  cup  attached  to  M  N  by  a  piece  of  brass  wire,  Ir  ;  a 
mark  should  be  made  at  6  on  this  wire,  a  short  distance  above  the 
line  to  which  the  instrument  sinks  when  immersed  in  water. 
15 
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In  usin^the  instniment  it  is  inserted  into  a  tall 
g\us%  jar  containing  water,  and  the  cup  O  placed 
on  A  to  receive  the  weights.  The  weights  are 
now  added  until  the  instrument  sinks  to  the  line 
at  6-  This  weight,  which  is  to  be  noted  and  mark- 
ed on  the  cup  C,  is  called  the  balance  weight  of 
the  instrument.  It  will  be  perceived  as  we  pro- 
ceed, that  the  specific  gravity  of  no  specimen  of 
greutc^r  weight  than  the  balance  weight,  can  be 
determined  with  this  instrument,  except  by  clian- 
gi  ng  the  position  of  the  mark  A. 

*to  ascertain  the  specific  gravity  of  a  mineral, 
place  the  specimen  on  C,  and  add  such  additional 
i^weiglits  as  are  required  to  sink  the  instrument  to 
b :  subtracting  this  additional  weight  from  the  bal- 
ance weight,  gives  the  weight  of  the  specimen. 
Next,  place  the  specimen  on  the  receptacle  E,  and 
hftving  immersed  the  whole  again  in  the  water, 
add  weights  to  C  till  the  instrument  again  sinks 
to  6  /  the  weights  added,  equal  the  weight  of  an  equal  volume  of 
water.  We  then  divide  as  before  the  weight  of  the  mineral  by  the 
weight  of  an  equal  volume  of  water. 

To  insure  accuracy,  those  specimens  should  be  selected  which 
are  perfectly  free  from  foreign  substances,  and  contain  no  vacuities. 
If  vacuities  exist,  they  may  usually  be  removed  by  coarsely  pulver- 
izing the  mineral.  An  impalpable  powder  is  apt  to  swim  on 
the  surface,  although  heavier  than  water. 

A  much  better  method  of  determining  the  specific  gravity  of 
porous  minerals,  is  to  take  a  small  light  glass  bottle,  containing 
exactly  a  thousand  grains  of  distilled  water  at  the  temperature 
60^  F.,  pour  out  a  few  drops  and  weigh  it ;  then  put  in  the  pul- 
verized mineral  till  the  water  is  again  to  the  brim,  and  reweigh 
it :  the  difierence  in  the  two  weights  is  the  specific  gravity  of  he 
mineral. 

The  mineralogist  is  so  seldom  required  to  take  the  specific  gravity 
of  liquids  or  gases,  that  an  explanation  of  the  difierent  methods 
employed  is  unnecessary. 


CHAPTER  V. 
CHARACTERS  DEPENDING  ON  COHESION. 

These  characters  are  of  three  kinds : — 1.  Hardness ;  2.  State  of 
Aggregation.;  3.  Fracture. 
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1.    HARDNESS. 

99.  r  is  a  fact  of  Common  observation,  that  we  may  distinguish  a 
harder  oody  from  a  softer,  either  by  attemptinir  to  scratch  the  one 
with  tLe  other,  or  by  trying  each  with  a  file.  iBoth  these  methods 
are  used  by  the  mineralogist  in  determining  the  hardness  of  the 
species,  though  the  latter  is  in  most  cases  to  be  preferred.  Both 
methods  should  be  employed  when  practicable.  Certain  varieties 
of  some  minerals  give  a  low  hardness  under  the  file^  owing 
either  to  impurities  or  imperfect  aggregation  of  the  particles,  whilst 
they  scratch  a  harder  species;  showing  that  the  particles  are 
hard,  although  loosely  aggregated.  Chiastolite,  spinel,  and  sap* 
phire,  are  common  examples  of  this  fact.  When  the  mineral  is  too 
hard  to  be  impressed  by  a  file,  the  peculiarity  of  the  grating  sound 
will  suffice  to  the  practised  ear. 

To  give  a  definite  character  to  the  results  obtained  with  respect 
to  the  hardness  of  minerals,  the  distinguished  German  mineralogist, 
MoHS,  has  introduced  a  scale  of  hardness.  (^  In  older  works  on  thp 
science,  the  very  indefinite  terms  hard^  soft,  tender,  &c.,  were  em- 
ployed to  express  the  degrees  of  hardness.  Afterwards,  mindraU 
were  described  as  harder  or  softer  than  glass,  or  than  one  another. 
Consequently,  the  standards  were  almost  as  numerous  as  the  mineral 
specie,  and  no  information  was  conveyed  to  the  person  unacquaint- 
ed with  the  species  with  which  comparison  was  made ;  or  if  ac- 
quainted with  the  species,  since  many  minerals  vary  somewhat  in 
their  hardness,  the  statement  was  still  indefinite,  unless  the  particu- 
lar variety  was  noted.  The  confusion  and  incorrectness  thus 
introduced  into  the  science,  have  been  removed  by  the  selection  of 
a  few  minerals  of  common  occurrence  as  standards  of  comparison^ 
Mohs's  scale  consists  of  ten  minerals,  which  gradually  increase  in 
hardness  from  1  to  10.  The  intervals  between  2  and  3,  and  5  and 
6,  are  larger  than  the  others.  Breithaupt  has  therefore  introduced 
another  degree  of  hardness  between  each  of  the  above,  and  thus  his 
scale  consists  of  twelve  minerals.  The  advantage  of  Breithaupt's 
scale  may  be  secured  without  altering  the  number  of  units  of  com- 
parison, by  numbering  that  between  2  and  3,  2i  or  2.5,  and  that 
between  5  and  6,  5}  or  5.5. 

The  scale,  thus  constructed,  is  as  follows : 

1.  Talc;  common  laminated  light  green  variety. 

2.  Rock  saltj  or  an  uncrystalli^  variety  of  gypsum, 
L  2,5.  Foliated  mica. 

3.  Calcareous  spar;  transparent  variety.  , 

4.  Fluor  spar;  crystalline  variety. 

5.  Apatite;  transparent  variety. 

i  6.6.  Scapolite;  crystalline  variety. 

6.  Feldspar;  white  deavable  variety. 

7.  Quartz;  transparent. 
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8.  Topaz;  transparent. 

9.  Sapphire;  cleavable  varieties. 

10.  Diamond.  ♦ 

If  the  file  abrades  the  mineral  under  trial  with  the  same  ease  as 
No.  4,  and  produces  an  equal  depth  of  abrasion  with  the  same  force, 
its  hardness  is  said  to  be  4.  If  with  more  facility  than  4,  but  less 
than  6,  the  hardness  may  be  4^  or  4},  written  in  decimals  4.25, 4.5. 
Several  successive  trials  should  be  made  to  obtain  certain  results. 

The  use  of  the  file  is  acquired  with  very  little  experience ;  usu- 
ally a  single  trial  is  suflScient.  Care  must  be  taken  to  apply  the  file 
to  edges  of  equal  obtuseness.  That  part,  also,  of  the  specimen 
should  be  selected,  which  has  not  been  altered  by  exposure,  and 
has  the  highest  deffree  of  transparency  and  compactness  of  structure. 
The  pressure  for  determination  should  be  rather  heavy,  and  the  file 
should  be  passed  three  or  four  times  over  the  specimen. 

Some  crystals  present  different  decrees  of  hardness  on  dissimilar 
faces.  An  example  of  ftiis  fact  is  observed  in  kyanite  and  mica. 
This  is  confined  to  the  inequilateral  primary  forms,  and  like  the 
similar  difference  of  color,  lustre,  &c.,  finds  a  ready  explanation  in 
the  theory  of  their  formation :  unlike  faces  are  the  result  of  the 
action  of  unlike  axes. 

^  2.   STATE  OP  AQOREGATION. 

100.  Solid  minerals  may  be  either  brittle,  sectile,  malleable,  flexi- 
ble, or  elastic.     Fluids  are  either  gaseous  or  liquid. 

1.  Brittle  ;  when  on  detaching  parts  of  the  mineral  with  a  knife, 
the  separated  parts  fall  to  a  powder.    Ex.  kerolite,  calc  spar. 

2.  Sectile  ;  when  the  detached  parts  do  not  fall  to  a  powder. 
This  character  is  intermediate  between  brittle  and  malleable*  Ex. 
gypsum. 

3.  Malleable  ;  when  the  detached  parts  separate  in  slices,  or  may 
be  flattened  out  under  the  hammer.    Ex.  native  gold,  native  silver. 

4.  Flexible  ;  when  the  mineral  may  be  bent  without  breakinffi 
and  retains  its  bent  position  when  the  bending  force  is  removed. 
Ex.  talc. 

5.  Elastic ;  when  on  removing  the  bending  force,  the  original 
position  is  resumed.    Ex.  mica. 

A  liquid  is  said  to  be  viscausy  when,  on  pouring  it,  the  drops 
lengthen,  and  appear  ropy.    Ex.  petroleum. 

3.   FRACTURE. 

101.  The  natural  fracture  of  crystalline  minerals  has  already 
been  noticed  under  cleavage.  The  fracture  of  amorphous  miner- 
als varies  in  the  form  and  kind  of  surface  produced. 

1.  Conchoidal;  when  the  minerals  break  with  curved  concavi- 
ties, more  or  less  deep.  It  is  so  called  from  the  resemblance  of  the 
coRcavity  to  the  valve  of  a  shell,  from  concha,  a  shell.    Ex.  flint 
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2.  Even  ;  if  the  fractured  surface  is  nearly  or  quite  flat. 

3.  Uneven  ;  if  the  broken  surface  is  rough,  with  numerous  small 
elevations  and  depressions. 

4.  Hackly  ;  when  the  elevations  are  sharper  hooked.    Ex.  bro- 
ken iron. 


CHAPTER  VI. 


TASTE. 


102.    Taste    belongs   only  to  soluble    minerals    and    liquids. 
The  different  kinds  of  taste  adopted  for  reference  are  as  follows  : 
1     iliilM'tjJITTir  ;  the  taste  of  vkriri.   M^P'^ "-  '' '     ''  "-J 

2.  Sweetish'Ctstrinffent ;  taste  of  alum.'  / 

3.  Saline  ;  taste  of  common  salt. 

4.  Alkaline;  taste  of  soda. 

6.  Cooling  ;  taste  of  saltpetre. 

6.  Bitter  ;  taste  of  Epsom  salts. 

7.  Sour  ;  taste  of  sulphuric  acid. 

This  is  an  important  character  in  distinguishing  the  soluble  min- 
erals. 


CHAPTER  VII. 


ODOR. 


103.  Excepting  some  of  the  gases  and  soluble  salts,  minerals 
do  not  in  the  dry  unchanged  state  give  off  any  odor.  Odor  maj  be 
obtained  from  many,  by  friction,  or  by  moistening  their  surfaces 
with  the  breath  ;  and  also  by  the  elimination  of  some  volatile  ingre- 
dient by  heat  or  acids.  The  following  terms  are  employed  in  de- 
scribing the  odors  thus  obtained  from  minerals. 

1.  Alliaceous ;  the  odor  of  garlic.  Friction  of  arsenical  iron 
eUcits  this  odor ;  it  may  also  be  obtained  from  any  of  the  arsenical 
ores  or  salts,  by  means  of  heat. 

2.  Horse-radish  odor  ;  the  odor  of  decaying  horse-radish.  This 
very  disagreeable  odor  is  strongly  perceived,  when  the  ores  of  selen- 
ium are  heated. 

3.  Sulphureous ;  friction  will  elicit  this  odor  from  p]rrites  and 
heat  from  most  of  the  sulphurets. 

4.  Bituminous  ;  the  odor  of  bitumen. 

6.  Fetid  ;  the  odor  of  sulphuretted  hydrogen  or  rotten  eggs.  It 
is  elicited  by  friction  from  some  varieties  of  quartz  and  limestone. 

6.  Argillaceous;  the  odor  of  moistened  clay.  It  is  obtained 
firom  serpentine  and  some  allied  minerals,  after  moistening  them 
with  the  breath ;  others,  as  pyrargillite,  afford  it  when  heat^ 
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PART   III. 

CHEMICAL  PROPERTIES  OF  MINERALS, 


The  chemical  properties  of  minerals  are  ascertained  in  two  ways ; 
1,  by  the  action  of  acids ;  2,  by  heat,  concentrated  by  means  of  the 
blowpipe,  assisted  by  various  chemical  re-agents. 


CHAPTER  I. 

ACTION  OF  ACIDS. 

104.  When  diluted  sulphuric  acid,  (oil  of  vitriol,)  nitric  acid, 
(aqua  fortis,)  or  muriatic  acid,  is  put  on  a  ^cimen  of  calcareous 
spar,  or  when  this  mineral  is  dropped  into  either  of  these  acids, 
there  is  a  rapid  escape  of  bubbles  of  air,  which  is  termed  efferves- 
cence. In  this  instance,  the  air  is  carbonic  acid,  which  either  of 
the  above  acids  will  separate  from  the  lime.  Whenever,  therefore, 
a  mineral  contains  a  volatile  ingredient  capable  of  being  exjpelled  by 
an  acid,  this  character  may  be  employed  to  distinguish  it  irom  oth- 
ers it  much  resembles  in  its  external  characters.  In  making  this 
trial,  it  is  generally  most  convenient  to  apply  the  acid  directly  upoa 
the  specimen  by  means  of  a  glass  rod.  It  must  be  closely  observed, 
that  the  mineral  is  quite  pure ;  any  fissures  or  seams  are  very  liable 
to  contain  carbonate  of  lime,  or  some  other  substance  equally  de- 
composable bv  acids,  which  would  give  a  fallacious  result.  When 
there  is  any  doubt  as  to  the  result  obtained,  it  may  be  removed  by 
dropping  a  fragment  not  larger  than  a  pea,  or  some  of  the  pulver- 
ized mineral,  into  the  acid,  and  applying  heat,  if  required.  A  reduc- 
tion in  size  or  quantity,  and  the  accompanying  effervescence,  will 
render  manifest  the  action  of  the  acid.  The  acids,  when  employ- 
ed for  this  purpose,  should  be  at  least  one  half  water.  Dilute 
nitric  acid  is  generally  most  convenient.  In  some  cases  the  others 
are  necessary.  In  these  examinations,  it  is  important  to  observe  the 
odor  of  the  escaping  gas  ;  also,  whether  very  suffocating  and  dis- 
agreeable, or  merely  pun^nt ;  also,  its  color,  and  if  the  experiment 
is  performed  in  a  vessel,  the  color  of  the  solution  should  be  observed. 
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In  many  instances,  solution  is  obtained  without  effervescence,  and 
often  a  mineral  is  but  partly  soluble,  and  the  insoluble  part  Is  thrown 
down  in  the  state  of  a  powder ;  frequently,  it  may  be  insoluble  in 
cold,  but  soluble  in  hot  acid. 

Another  efiect  of  the  action  of  acids  is  the  formation  of  a  jelly. 
To  accomplish  this,  the  finely  pulverized  mineral  is  thrown  into  a 
strong  acid,  and  a  gentle  heat  applied.  After  a  short  time,  as  the 
flolatioQ  cools,  it  gelatinizes.  In  a  few  instances,  a  jelly  may  be 
formed  with  cold  acid.  By  heating  the  mineral,  this  property 
is  often  destroyed ;  but  occasionally  it  takes  place,  with  equal  fa- 
cility, before  and  after  heating.  These  facts  will  often  assist  in  dis- 
tin^ishing  minerals,  and  should,  therefore,  be  noticed  in  the  de* 
senptions  of  new  species. 


CHAPTER  11. 
ACTION  OF  THE  BLOWPIPE. 

105.  The  first  of  the  annexed  figures  represents  the  simplest 
kind  of  blowpipe.  It  is  merely  a  bent,  tapering  tube  of  brass,  from 
seven  to  ten  inches  long,  with  a  minute  aperture  at  its  smaller  end. 
Its  use  is  to  concentrate  to  a  point  the 
flame  of  a  candle.  This  is  effected  by 
blowing  with  the  mouth  through  the 
instrument,  while  its  smaller  end  is  just 
within  the  flame  of  the  lamp  or  candle. 

After  blowing  awhile,  the  moisture  of 
the  breath  often  condenses  in  the  tube ; 
and  to  receive  this  moisture,  and  prevent 
its  passing  out  of  the  beak,  the  chamber 
1^  0  (in  figures  2  and  3)  is  usually  added. 
In  figure  3,  the.  beak  is  connected  with 
the  barrel  or  chamber  by  a  universal 
joint 

When  the  blowpipe  is  made  of  brass, 
it  is  usual  to  have  an  ivory  mouthpiece. 
Silver  is  the  best  material  for  blowpipes ; 
and  the  beak  should  be  made  of  platina, 
as  it  may  then  be  cleaned  with  an  acid.  Wollaston  contrived  a 
convenient  pocket  instrument  on  the  plan  of  a  common  pencil  case. 
The  instrument  represented  in  figure  3,  has  a  screw  at  c.  On  un- 
screwing it,  the  part  cd  may  he  inserted  at  a  into  the  part  ac,  and 
the  two  screwed  together  again.  In  this  way  it  is  as  portable  as 
Wollaston's,  and  has  the  advantage  of  being  more  easily  made 
tight  with  the  screw,  and  is  less  liable  to  get  out  of  order. 
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Operations  with  the  blowpipe  often  require  an  onintermitted  heat 
for  a  considerable  length  of  time,  and  always  longer  than  a  single 
breath  of  the  operator.  It  is  therefore  requisite  that  breathing  and 
blowing  should  go  on  together.  This  niay  be  difficult  at  first,  but 
the  necessary  skill  or  tact  is  soon  acquired.  Let  the  learner  attempt 
first  to  breathe  through  his  nostrils  with  his  cheeks  inflated  and 
mouth  closed.  This  accomplished,  if  the  blowpipe  is  now  put  to 
the  mouth,  he  will  find  no  difficulty  in  continuing  his  respirations 
while  the  muscles  of  the  inflated  cheeks  are  throwing  their  con- 
tained air  through  the  blowpipe.  When  the  air  is  nearly  exhaust- 
ed, the  month  may  again  be  filled  through  the  nose  without  inter^ 
mitting  the  process  of  blowing. 

The  blowpipe  flame  consists  of  two  cones ;  an  inner  of  a  blue 
color,  and  an  outer,,  yellow.  The  heat  is  most  intense  just  beyond 
the  extremity  of  the  blue  flame.  The  inner  flame  is  called  the 
reduction  flame,  and  the  outer  the  oxydation  flame.  A  mineral 
reduced  to  the  metallic  state  by  the  innery  may  often  be  oxydated, 
or,  combined  with  oxygen,  in  the  outer  flame,  where  it  is  in  contact 
with  the  atmosphere.  For  oxydation,  the  beak  of  the  blowpipe 
should  have  a  large  aperture,  and  the  wick  of  the  lamp  should  also 
be  large :  the  heat  usually  requisite  is  that  of  incipient  redness. 

The  best  flame  is  that  of  a  lamp  with  a  large  wick,  fed  by  olive 
oil.  When  used,  the  wick  should  be  bent  in  the  direction  of  the 
flame.  A  common  candle  with  a  large  wick  will  answer  for  most 
of  the  purposes  of  the  mineralogist. 

106.  To  support  the  mineral  in  the  flame,  either  charcoal,  or 
platina  forceps  or  wire,  may  be  used.  The  charcoal  should  be 
well  burnt  but  firm  ;  that  from  pine  wood  is  the  best,  as  it  burns 
with  less  ashes.  The  reaction  of  the  carbon  of  the  coal,  aids  in  re- 
ducing or  decomposing  many  mineral  species. 

/      A  convenient  kind  of  forceps  is  represented  in  the  annexed  figure* 
f  ^  It  is  made  of  steel,  with 

J  platina  points  (a,)  pins  at 

cf,  ci^  for  opening  the  for- 
ceps, and  a  pointed  extrem- 
ity at  6,  for  insertion  into  a  handle.  The  mineral  kyanite  and 
also  mica  is  sometimes  used  for  a  support  when  more  conven- 
ient means  are  not  at  hand. 

To  test  the  presence  of  water  or  a  volatile  ingredient,  the  mine- 
ral may  be  supported  near  one  end  of  a  test  tube.  It  may  be  3 
or  4  inches  long  and  little  larger  than  a  quill.  The  flame  is  con- 
centrated on  the  exterior  of  tne  tube  beneath  the  assay,  and  the 
volatilized  substance  usually  condenses  in  the  upper  part  of  the 
tube. 

107.  Many  minerals  remain  unaltered  before  the  blowpipe,  unless 
sonM  substance  be  added  to  aid  in  the  fusion  or  reduction.  These 
substances  are  called  ^ux^^;  those  in  common  use  are  boraxy  car- 


Digitized  by 


Google 


ACTION  OF  THE  BLOWPIPE.  121 

Inmate  of  soda^  and  salt  of  tphosphortts  or  microcosmic  soli.*  Care 
should  be  taken  to  obtain  tne  fluxes  pure,  and  for  this  purpose  it  is 
well  to  dissolve  or  recrystaliize  the  borax ;  and  the  soda  should  be 
tested  for  sulphuric  acid,  as  any  adulteration  with  this  acid  will 
give  the  glass  obtained  with  silica,  a  brown  or  reddish  color.  These 
flaxes  should  be  powdered  and  added  to  the  mineral,  and  the  whole 
assay  should  not  exceed  the  size  of  a  small  pea.  One  fourth  this 
size  is  better  than  larger.  The  soda  should  be  added  in  small  suc- 
cessive doses.  This  flux  is  often  absorbed  by  the  charcoal ;  but 
generally  reappears  when  the  heat  is  sufficiently  raised. 

Besides  the  fluxes  mentioned,  other  tests  are  sometimes  used,  of 
which  the  following  are  the  most  important : 

Nitrate  of  cobalt  in  solution,  for  distinguishing  alumina  and  mag- 
nesia. 

Boraeic  acid  and  iron  wire^  used  in  testing  for  phosphoric  acid. 

Tin-fMy  for  fusing  with  certain  peroxyds  of  metals  to  reduce 
them  to  protoxyds. 

Gypsum  and  fluor,  used  as  tests  of  one  another.  When  two 
parts  of  the  former  and  one  of  the  latter  are  mingled  and  heated, 
they  fuse  to  a  clear  glass.  The  globule  from  fluor  and  heavy  spar 
is  subtransparent  when  cold ;  and  that  with  sulphate  of  strontian 
is  more  or  less  frothy. 

Saltpetre  is  employed  in  discovering  manganese  when  the  quan- 
tity of  this  metal  is  too  small  to  color  glass  without  this  reagent.  It 
is  added  to  the  heated  globule. 

108.  The  efiects  of  the  blowpipe  are  various.  Some  minerals 
are  volatilized  wholly  or  in  part,  others  fuse  at  a  low  temperature  ; 
while  others  melt  only  on  the  edges,  (then  called  subfusible,)  or  are 
wholly  infusible.  Kobell  has  proposed  the  following  scale  for  de- 
noting in  figures  the  degree  of  fusibility :  1.  Crray  antimony. — 
2.  Natrolite. — 3.  Cinnamon  stone,  (var.  of  garnet.)— -4.  Horn- 
iiende. — 5.  Feldspar, — 6.  Chondrodite.  The  fusibility,  when 
equal  to  that  of  natrolite,  is  designated  by  2 ;  or  if  like  hornblende, 
by  4,  and  so  on. 

The  eflfects  of  the  blowpipe  with  the  fluxes,  borax,  salt  of  phos- 
phorus, and  soda,  on  the  metallic  oxyds  and  acids,  are  given  in  the 
following  table :  to  a  great  extent  the  same  efiects  are  obtained  with 
the  salts  of  these  oxyds.  Potash,  soda,  lithia,  magnesia,  yttria,  glu- 
cina,  alumina,  and  columbic  acid,  are  not  included.  They  afford 
colorless  assays,  and  are  not  reduced  by  either  of  the  reagents.  The 
same  abbreviations  for  color  and  transparency  are  employed  as  in  the 
following  tables  for  the  determination  of  minerals.  In  addition,  Ch, 
and  PI.  are  written  for  the  two  kinds  of  supports,  charcoal  and  pla- 
tina  ;  also,  O.  for  oxydation  fiame,  and  R.  for  reduction  flame. 

*  This  salt,  a  phosphate  of  soda  and  ammonia,  may  be  made  by  dissolving  16  parts  of 
sal-ammoniac  in  a  small  quantity  of  boiling  water,  and  ailerwaras  adding  100  parts  of 
crysrtaUizod  phosphate  of  soda,  boiling  gently  the  whole,  and  then  setting  it  away  to  cooL 
The  9idt  of  pho9phorus  is  deposited  in  small  ciystals.  If  the  heat  be  too  great  daring 
^mllition,  deoompontian  takes  place. 

i§ 
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Ozydof  tiny 
Ozydofzincy 

Qfjd  of  tenurium, 

Ozyd  of  biimuth, 

Oijd  df  oadmium, 
Ozyd  of  lead, 

Ozyd  of  BUTOTf 

Antimoiiocui  acid, 
Titanic  acid, 

Mdybdic  acid, 

Tungstic  acid, 
Ozyd  of  uraninm, 

Ozyd  of  iron, 
Ozyd  of  nickel, 
Ozyd  of  cerium,  . 


O.  coloiiess. 
R.  colorless. 
O.  colorless. 
R.  reduced ;  while 

fumea. 
O.  colorless. 
R.  partly  reduced ;  gy ; 

op. 
O.  colorless. 
R.  colorless. 


8€U  of  Pk99pJkBm9. 
O.  colorless. 
R.  colorless. 
O.  coloiiees. 
R. reduced;  white 

fumes. 
O.  colorless. 
R.  partly  reduced ;  gy ; 

op. 
O.  ywh-bn,  hot ;  color 

lees,  cold. 
R.  colorless,  hot ;  gy  or 

O.  a  little  ywfa,  atleastlO.  Pi.  infiuihle. 


while  hot 
R.  Ck.  reduced  Sc  vol. 
O.  a  little  ywh,  at  least 

while  hot 
R.  partly  reduced;  gray. 

O.  milk  white. 

R.  partly  reduced;  gray. 

O.  ywh,  hot ;  coloilesB, 

cold. 
R.  partly  reduced;  ffimy 
O.  colorless  or  milky ; 

milky  by  flaming. 
R.  ywh, hot;   bh-ame- 

thyst  and  tip,  cold. 
O.  PL  trp.  colorless.  * 
R.  CA.  trp.  bnh. 


O.  trp.  colorless. 

R.  )rwh,  hot ;  ywh-red, 

cold. 
O.  dull  yw. 
R.  greenish. 


Ozyd  of  cobalt, 
Ozyd  of  chrome, 

Ozyd  of  copper. 


Ck,  reduced  with  efier- 

vescence. 
Reduced;  white  fumes 

on  ohareoaL 

Colorless,  w  on  coolinj^ ; 
Ch.  reduced;  white 
fiunes  it  blue  flam*. 

CA.  reduced  with  wh  or 
bnh  fiunes. 


O.  red,  hot ;  ywh  or 
cobrless,  cold. 

R.  green  or  bh-gn. 

O.  orange  or  rem,  hot ; 
yw  or  colorless,  odd. 

R.  opaque,  gyh. 

O.  r. ;  yw  on  cooling ; 
w.  enamel  on  flam- 
ing. 

R.  colorless  or  w.  en- 
ameL 
Ozyd  of  manganese,  O.  amethystine. 


R.  CA.  reduced  Sl  vol 

O.  y  w,  hot ;  coloriess, 

cold. 
R.  yw,  hot ;  colorless, 

cold. 
O.  ywh  or   coloriess, 

hot;  cokirless, cold. 
R.giay. 
O.  ywh   or    coloriess, 

hot;  oobriess, odd. 
R.  odoriess,  hot 
O.  colorless,  tip. 
R.  ywh,  hot ;  cdoriess 

aAer  adding  tin. 

O.  gnh,  tip,  hot ;  color- 
less, cold. 

R.  bkh-b,  or  bk,  hot ; 
fine  trp.  gn,  cold. 

O.  ywh  or  colorless. 

R.  fine  blue ;  adding 
iron,  blood-red. 

O.  PI.  trp.  yw ;  paler 
on  cooling,  or  pale 
gnh-yw. 

R.  gn ;  deeper  on  cool 
ing. 

O.  r,  hot ;  paler  or  od- 
orless, cold. 

R.  greenish. 

O.  orange  or  rdh,  hot : 
odorless,  cdd. 

R.  ditto. 

O.  fine  r,  hot ;  color- 
less, odd. 

R.  tip.  cdorieas,  cdd. 


CA.  reduced  with  boh-r 
fiunes. 

PL  odoriess,  hot;  ywfa 
and  op.  cdd.  CA. 
reduc^  with  ywh 
fiimes. 


suddenly  op.  and  rdh 
on  cooling. 


PL  colorless ;  CA.  re- 
duced with  white 
fiunes. 

Deep  yw,  hot ;  white 
or  gyh,  cdd. 


PL  trp. 3rwh,  hot ;  wor 
ywh,  cold;  reiduced 
on  charcoal. 

PL  trp.  ywh,  hot ;  w  or 
ywh,  cold;  CA.  re- 
duced without  fumes. 

Ywh-bn ;  slight  indica- 
tions of  fiiaion. 


R.  coloriess. 

O.  tip.  blue. 

R.blue. 

O.  bn,  hot ;  pale  gn, 

odd. 
R.  emerald-gn,  cold. 
O.  green. 
R.  coloriess,  hot;  bulR.  colorless,  hot ;  r, on 


O.  amethystine. 
R.  cdorlem. 
O.blue. 
R.blue. 
O.  green. 
R.  g^Toen. 

O.  green. 


solidifying. 


PL  trp.  gn,  hot ;  bh-gn, 

PL  pale  r,  hot ;  gray, 

cold. 
O.  PL  dun  orange ;  op. 

and  yw  on  coding. 

PL  gn,  hot ;  colorless, 
opaque,  cold. 
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109.  Atumina  and  magnesia.  If  a  fragment  of  alununa,  after 
having  been  heated  to  redness,  be  moistened  with  nitrate  of  cobalt 
and  again  heated,  it  assumes  a  fine  blue  color.  This  takes  place  with 
most  of  the  infusible  compounds  of  alumina.  Magnesia  compounds 
similarly  treated,  become  pale-red,  and  deepen  in  color  by  fusion. 
This  effect  is  obtained  with  the  silicates  of  magnesia,  excq>t  when 
the  metallic  oxyds  are  present. 

Potash.  The  brown  glass  from  borax  and  oxyd  of  nickel  is 
rendered  blue  by  potash,  an  effect  not  produced  with  soda. 

Liihia.  This  alkali  attacks  platina  foil  and  leaves  a  dull  yellow 
trace.  Minerals  containing  lithia  tinge  the  flame  red  at  the  moment 
of  fusion,  especially  if  mixed  with  flm>r. 

Sulphur^ts.  A  glass  made  of  soda  and  silica  becomes  red  or 
oraoge-yellow  when  sulphur  is  present.  Sulphnrets  heated  in  a 
glass  tube  closed  below,  with  litmus  paper  above,  redden  the  litmus 
paper. 

Selenida.  Distinguished  by  their  horse-radish  odor,  and  by  a 
sublimate  in  the  form  of  a  dark  red  powder,  when  heated  in  a  glass 
tube. 

Arsenids,  Distinguished  by  an  odor  like  garlic,  which  may  be 
brought  out,  if  not  otherwise  perceptible,  by  heating  with  soda  in 
the  reduction  flame. 

Chlorids.  A  dull  green  pearl  made  by  dissolving  a  little  oxyd 
of  copper  in  salt  of  phosphorus,  is  changed  to  a  fine  blue,  or  purple 
if  a  chlorid  be  added. 

Fluorids.  When  fluorids  are  heated  with  salt  of  phosphorus 
previously  melted  in  a  glass  tube,  the  glass  is  corroded,  and  Brazil 
paper,  if  placed  within  the  tube,  is  turned  yellow.  The  salt  of 
phosphorus  for  this  experiment  should  be  free  from  all  chlorids. 

Sulphates.  Like  the  sulphurets,  in  their  reaction  with  a  glass 
of  borax  and  silica. 

Nitrates.  They  detonate  on  burning  coals,  and  also  give  off 
a  red  gas  when  heated  in  a  matrass  with  a  drop  of  sulphuric  acid. 

Phosphates.  If  a  phosphate  be  fused  with  boracic  acid,  and  the 
extremity  of  a  small  iron  wire  be  inserted  into  the  melted  globule, 
and  the  whole  be  heated  in  the  reduction  flame,  the  globule  formed 
at  the  extremity  of  the  wire  will  prove  to  be  brittle,  when  struck 
with  a  hammer  on  an  anvil.  Before  this  trial  it  should  be  ascer- 
tained that  no  sulphuric  or  arsenic  acid  is  present,  which  also  may 
form  a  globule  with  the  iron ;  nor  any  metallic  oxyd  reducible  by 
the  iron. 

Silicates.  The  silicates  are  decomposed  by  salt  of  phosphorus 
and  silica  set  at  liberty.  When  but  little  of  the  flux  is  used,  the 
silica  generally  absorbs  the  liquid  mass ;  but  by  adding  more  of  the 
flux  the  silica  is  suspended  in  the  liquid  globule,  which  becomes 
subtrcmsparent.  The  assay  with  most  silicates  is  transparent  when 
hot,  and  opaline  on  cooling.  Columbic  acid  difhrs  from  silica  in 
forming  a  clear  glass  with  salt  of  phosphorus. 
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Bar€Ue$.  When  a  borate  is  melted  with  Turner's  reagent,  (a 
mixture  of  two  parts  of  iluor  and  one  of  bisulphate  of  poti^,)  the 
flame  is  brightly  tinged  with  green. 

These  few  facts  with  regard  to  the  action  of  the  metallic  oxyds 
and  acids  and  many  salts  before  the  blowpipe  will  be  found  highly 
useful  to  the  mineralogist.  For  a  more  complete  account  of  the 
blowpipe  and  of  its  use  in  chemical  anal3rsis,  I  would  refer  to  the 
Treatise  by  Berzelius,*  or  Plattner,t  Valerius's  French  edition  of 
Berzelius,  or  a  late  work  on  Chemical  Manipulation,  by  J.  J. 
Griffin.t 

In  addition  to  the  instruments  already  described,  the  following 
are  important:  1.  A  small  hammer  with  a  slightly  rounded  &ce 
and  a  transverse  sharp  edge  at  the*  other  extremity.  2.  An  anvil 
or  piece  of  steel  3  inches  long,  1  broad,  and  ^\  thick — to  be  used 
for  pulverizing  minerals,  for  which  purpose  the  specimen  should 
be  first  wrapped  in  a  piece  of  paper.  3.  Platinafoil,  for  envelop- 
ing minerals  that  decrepitate.  4.  Cutting  pliers^  for  separating 
small  fragments  of  a  mineral  for  assay. 

*  The  German  edition — Die  Anwendung  det  Lothrohn  in  der  Chemie  and  Mineralogies 
dd  ed.  Nuremberg,  1837. 

t  Die  Probinkmiflt  mit  dem  Lothrohie.    Leipzig,  1835.    By  Cad  Friederich  Plattner. 

I  On  Chemical  Manipulation  and  the  use  of  the  Blowpipe.  1  yol  small  Svo.  Glas- 
gow. 
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PART  IV. 

TAXONOMY. 


Taxonomt  is  that  branch  of  Science  which  investigates  the  prin- 
ciples of  System.  It  embraces  the  two  dependent  subjects,  Classi- 
fication and  Nomenclature. 


CHAPTER  I. 

CLASSIFICATION. 

MINERALOGICAL   SPECIES. 

110.  It  has  already  been  remarked,  that  the  power  of  crystalliza- 
tion in  the  mineral  kingdom  is  analogous  to  that  of  vitality  in  the 
other  kingdoms  of  nature.  As  in  these  kingdoms,  therefore,  the 
existence  of  species  and  their  peculiarities  depend  on  the  action  of 
this  vitality,  so  in  the  mineral  kingdom,  the  existence  of  mineralo- 
gical  species  and  their  forms,  arise  from  the  power  of  crystalliza- 
tion. It  must  be  understood  that  the  term  crystallization  as  here 
used,  includes  not  merely  the  action  of  the  attraction  that  aggre- 
gates  tbe  molecules  in  the  formation  of  a  crystal,  but  also  the  power 
Uiat  gives  the  molecule  its  crystalline  form  and  attractions. 

Regularly  crystallized  minerals  alone,  therefore,  are  properly 
perfect  individuals  in  the  mineral  kingdom ;  imperfect  crystalliza- 
tions, like  the  monsters  among  organic  bodies,  have  arisen  from  a 
suspension  of  the  regular  laws  of  nature  by  some  extraneous  influ- 
ence. It  would,  hence,  be  theoretically  correct,  and  in  accordance 
with  the  practice  in  the  Botanical  and  Zoological  sciences,  to  con- 
fine the  term  species  to  perfectly  crystallized  individuals,  and  in  the 
descriptions,  to  give  their  characters  alone,  reserving  for  subsequent 
remark,  the  imperfect  crptallizations  or  mineral  monsters.  But 
inorganic  nature  differs  from  organic,  in  this  essential  particular, 
that  while  in  the  latter,  exceptions  to  this  regular  action  of  vitality 
are  but  seldom  observed,  in  the  former,  they  are  far  the  most  nu- 
merous, perfect  individuals  being  of  comparatively  rare  occurrence. 
And  although  it  may  be  highly  desirable  that  the  general  laws  at 
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the  foundation  of  classification  in  the  three  kingdoms  of  nature 
should  be  uniformly  observed,  it  must  be  admitted  that  it  is  imprac- 
ticable in  the  science  of  which  we  are  treating. 

111.  The  following  is  a  definition  of  a  mineral  species : 

A  minfiral  species  is  a  natural  inorganic  substance^  composed 
of  particles  capable^  in  favorable  circumstances^  of  comhining 
by  means  of  their  mutual  attractions^  so  as  to  constitute  a  crys- 
talline solid. 

We  thus  include  among  the  mineral  species,  the  liquids  and  gases 
found  in  nature,  for  they  require  only  a  proper  temperature,  or  fa- 
vorable circumstances  of  pressure,  and  a  freedom  from  disturbing 
causes,  to  enable  them  to  assume  a  regular  crystalline  form.  We 
also  include  all  natural  inorganic  products,  in  which  a  tendency 
to  crystallization  can  be  detected,  although  they  have  never  been 
observed  in  regular  crystals.  We  exclude  all  mechanical  aggre- 
gates, which,  as  they  are  composed  of  heterogeneous  particles,  can 
never  assume,  from  any  innate  powers,  the  forms  of  a  crystalline 
solid. 

This  definition  implies  that  the  substance  is  a  definite  chemical 
compound,  as  such  only  are  of  homogeneous  composition.  But 
cheniical  analysis  is  not  therefore  always  an  available  test  of  the 
homogeneity  of  a  crystal ;  crystallization  is  quite  as  generally  im- 
portant, as  a  test  of  chemical  combination,  and  is  often  referred  to 
for  this  purpose. 

IDENTITY   AND    NON-IDENTITY   OP   SPECIES. 

112.  Abstractly  considered,  those  individuals  are  conspecific  that 
possess  all  the  essential  qualities  to  a  mineral  species.  It  is 
therefore  important  to  understand  the  relative  value  of  crystallo- 
^aphic,  physical,  and  chemical  characters,  in  the  determination  of 
identity. 

a.  Importance  of  Crystallization  in  determining  Identity. 

The  characters  of  minerals  depending  on  crystallization  when 
they  can  be  observed,  are  entitled  to  the  first  consideration  in  deter- 
mining the  identity  of  species.  The  presence  of  accidental  ingre- 
dients or  impurities  may  change  entirely  many  of  the  physical  prop- 
erties of  minerals,  as  their  color,  transparency,  hardness,  <fcc*  and 
may  alter  their  chemical  composition.  The  same  causes  leave  un- 
touched, with  few  exceptions,  the  angles  of  crystals  and  their 
cleavage  characters.  The  following  is  therefore  a  fundamental 
canon  in  the  science,  and  should  take  precedence  of  all  others  in 
the  institution  of  species. 

Similarity  of  crystallization  may  indicate  an,  identity  of  spe' 
ties  ;  dissimilarity  of  crystallization  proves  a  non-identity. 

The  principles  of  Isomorphism  have  greatly  enhanced  the  im- 
portance of  this  canon,  establishing  the  fact  that  compounds  dififer- 
mg  in  constitution  may  be  phj^ically  identical. 
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h.  Importance  of  Physical  Characters  in  determining  Identity^ 

113.  In  the  above  canon  it  is  stated  that  a  similarity  of  crystalliza- 
tion mMy  indicate  an  identity  of  species ;  it  is  not  always  snfficient  to 
establish  an  identity  especially  in  the  tesseral  system,  in  which  the 
relatiTe  dimensions  and  angles  are  constant.  In  these  instances,  and 
also  for  imperfectly  crystallized  specimens,  physical  characters  must 
be  referred  to. 

Physical  characters  differ  much  in  the  degree  of  importance  that 
should  be  attached  to  them.  They  all  vary  more  or  less  in  some  of 
the  mineral  species  ;  but  as  the  limits  of  variation,  with  several  of 
these  characters,  are  in  most  instances  but  small,  by  possessing  a 
knowledge  of  these  limits,  we  may  often  confidently  determine  with 
respect  to  the  identity  of  species. 

These  characters  should  receive  the  attention  of  the  mineralo- 
gist, in  the  following  order : 

1.  Lustre.  The  distinction  of  metallic  lustre  from  non-metallic, 
is  of  the  first  importance.  Excepting  this,  lustre  should  rank  low 
among  the  physical  characters  ;  for  the  line  of  demarcation  between 
the  kinds  of  non-metallic  lustre  is  very  indistinct,  and  often  all  are 
presented  by  the  same  species. 

2.  Streak.  Streak,  or  the  color  of  the  powder,  is  a  highly  impor- 
tant character,  as  it  seldom  varies  with  the  color  of  the  mineral. 

3.  Hardness.  The  liability  of  some  minerals  to  decomposition, 
their  accidental  impurities,  and  the  various  mechanical  states  they 
may  present,  render  this  in  some  instances  a  character  of  some  little 
uncertainty.  It  is,  however,  easily  determined,  and  if  the  limits  of 
variation  are  known,  it  may  subserve  an  important  purpose  in  the 
determination  of  species.  An  allowance  of  0.6  at  least,  should 
usually  be  made  for  variation. 

4.  Specific  Gravity.  This  character  is  subject  to  some  varia- 
tion, for  the  same  reason  as  that  of  hardness,  and  also  on  account 
of  the  variations  in  composition  arising  from  impurities  and  the  sub- 
stitution of  isomorphous  substances  in  the  composition  of  species. 

6.  Color.  Color  is  usually  a  very  inconstant  character.  It  is, 
however,  subject  to  but  little  variation  in  those  species  that  have  a 
metallic  lustre,  and  it  is  therefore  highly  valuable  in  distinguishing 
these  species.  It  is  not  without  some  value  in  the  analyses  of  the 
non-metallic  minerals. 

6.  Diaphaneity.  The  remarks  on  color  also  apply  to  the  char- 
acters depending  on  diaphaneity. 

7.  State  of  Aggregation.  This  character  is  also  more  especially 
useful  among  the  metallic  minerals,  but  occasionally  affords  assist^ 
ance  in  examinations  of  the  non-metallic  species. 

8.  Taste.  Taste  can  be  employed  only  among  the  few  soluble 
minerals.    With  these  it  is  highly  important. 

9.  Fracture.  This  character  is  seldom  of  much  value.  It  may 
be  employed  in  distinguishing  varieties  rather  than  species. 
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10.  Refraction^  Phosphorescence,  Electricity,  Magnetism,  and 
Odor,  are  each  of  very  limited  importance. 

c.  Importance  of  Chemical  Characters  in  determining  Identity. 

114  The  variations  among  imperfectly  crystallized  minerals  are 
often  so  great,  and  consequently  the  differences  between  the  varie- 
ties of  different  species  are  frequently  so  slight,  that  physical  charac- 
ters often  prove  inadequate  for  the  distinction  of  species.  In  these 
instances,  which  are  quite  numerous,  blowpipe  and  chemical  tests 
will  be  found  valuable  aids.  Chemical  analysis  is  not  usually  within 
the  reach  of  the  mineralogist.  Its  results  are  important,  though  lia^ 
ble  to  error,  from  the  impurities  often  mechanically  mingled  in 
opaque  crystals  or  amorphous  minerals. 

CLASSIFICATION  OF  MINERALS. 

116.  The  arrangement  of  objects  according  to  any  assumed  sys- 
tem, is  styled  a  classification.  By  using  different  classes  of  char- 
acters to  mark  the  grand  divisions,  various  modes  of  arrangement 
may  be  made  out.  Of  these  there  is  one  natural  system ;  me  rest 
are  artificial  classifications. 

Artificial  classifications  may  sometimes  be  used  to  advantage 
for  the  convenience  of  comparison  in  identifying  species  ;  but  far- 
ther than  this,  they  only  lead  to  error,  by  suggesting  false  affinities 
and  unnatural  associations  of  species.  An  arrangement  of  this 
kind  is  adopted  in  this  treatise,  founded  on  the  crystalline  forms. 
Excepting  the  purpose  for  which  it  is  instituted — the  determination 
of  the  names  of  minerals — it  subserves  no  important  end  to  the 
mineralogist ;  on  the  contrary,  it  brings  together  species  the  most 
unlike,  and  separates  those  most  closely  alli^. 
;  The  natural  system  is  a  transcript  of  nature,  and  consists  of  those 
family  groupings  into  which  the  species  naturally  fall.  In  making 
out  such  a  classification,  instead  oi  conforming  the  whole  to  certain 
assumed  principles,  the  various  affinities  of  the  species  are  first 
ascertained,  by  studying  out  all  their  peculiarities  and  resemblances, 
and  from  these  the  principles  of  the  system  are  deduced.  There 
should  be  no  forced  unions  to  suit  preconceived  ideas,  but  only  such 
associations  as  nature  herself  suggests. 

Unlike  the  other  branches  of  natural  science,  mineralogy  admits 
also  of  a  c/iemiccU  classification,  or  one  founded  on  the  chemic^ 
constitution  of  the  species ;  and  as  minerals  proceed  from  chemical 
instead  of  vital  action,  there  is  some  reason  for  the  adoption  of 
chemical  characters  into  the  natural  system.  When  the  chemical 
relations  of  the  elements  are  well  understood,  it  is  not  too  much  to 
assert,  that  the  chemical  and  natural  systems  will  be  identical. 

In  the  received  chemical  systems,  analogies  and  affinities  are  very 
generally  violated.  Some  authors  arran^  minerals  according  to  the 
electro-positive  element  (the  base)  in  their  composition ;  and  others 
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ibllow  the  eieotro-negatlTe  element,  (the  acid :)  and  in  both  case^ 
numerous  difSculties  obtain.   The  true  system  should  conform  to  the . 
one  or  the  other,  according  to  which  is  the  characterizing  ingre-  \ 
dient ;  and  on  this  plan,  keepiuj?  in  view  also  the  principles  of  ^ 
isomorphism,  the  chemical  classification  would  not  differ  from  the   '^ 
natural  system.  \ 

Carbonate  of  lime,  carbonate  of  magnesia,  carbonate  of  iron,  and 
carbonate  of  manganese,  are  allied  chemically — for  their  bases,  lime, 
magnesia,  oxyd  of  iron,  and  manganese,  are  isomorphous — and  in 
physical  and  crystallographic  characters  they  are  also  very  similar. 
The  group  is  therefore  a  natural  one.  The  sulphates  of  several  of 
the  metals  constitute  a  family  of  vitriols  which  are  always  associa- 
ted in  common  language,  and  with  equal  propriety,  in  science.  But 
most  chemical  arrangements  break  up  these  natural  groups,  and 
place  sulphate  of  iron  (green  vitriol)  and  carbonate  of  iron  together 
under  iron,  sulphate  of  copper  (blue  vitriol)  under  copper,  and  so 
on.  There  is  a  natural  group  of  alums,  a  potash-alum,  soda-alum, 
magnesia-alum,  <kc.,  which  is  almost  invariably  broken  up  in  the 
chemical  systems,  one  placed  with  the  salts  of  potash,  another  with 
the  salts  of  soda,  &c.  A  single  species  in  mineralogy,  pyroxene,  is 
sometimes  subdivided  and  distributed  in  distant  parts  of  the  system, 
This  species  includes  several  distinct  chemical  compounds,  as  will 
be  seen  by  referring  to  Pyroxene^  in  the  descriptive  part  of  the 
treatise ;  but  they  are  so  closely  related  physically,  and,  if  we  con- 
sider the  isomorphism  of  the  bases,  we  may  say  chemically  also, 
that  many  chemists  rank  them  in  the  same  family.  The  micas  evi- 
dently form  a  natural  group,  yet  a  chemist  separates  the  rose  mica 
from  the  others,  and  places  it  with  other  lithia  minerals,  because  it 
contains  a  few  per  cent,  of  lithia.  The  natural  family  of  the  feld- 
spars and  the  zeolites,  are  usually  broken  up  in  the  same  manner. 
A  few  per  cent,  of  the  base  will  often  lead  to  a  dissevering  of  the 
closest  affinities.  The  sulphurets  of  iron,  copper,  &c.  form  evi- 
dently a  natural  group  chemically  as  well  as  mineralogically,  yet 
without  reference  to  their  relations,  they  are  usually  distributed 
under  the  different  metals,  although  sulphur  is  here  the  charac- 
terizing ingredient.  All  the  compounds  of  the  metals  are  generally 
thrown  together  ;  whereas  even  chemistry,  if  its  principles  were  well 
considered,  would  suggest  that  the  salts  of  the  various  metals  are  in 
general  more  nearly  allied  than  the  salts  and  oxyds  of  the  same 
metal.  There  can  be  no  more  unnatural  association  of  species  than 
the  sulphate  of  iron,  (green  vitriol,)  carbonate  of  iron,  phosphate 
of  iron,  and  specular  iron.  Titanate  of  iron  and  specular  iron  are 
isomorphous  and  similar  physically,  yet  chemical  systems  wotild 
separate  the  two,  and  place  the  former  along  side  of  other  salts  of 
iron. 

Besides,  various  chemical  compounds  pass  into  one  another  by 
the  gradual  substitution  of  one  isomorphous  base  for  another,  and 
although  the  extremes  might  be  easily  arranged  in  n  chemical  sys- 
17 
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tern,  yet  the  transitions  are  disposed  of  with  much  difficulty.    The 
augite  family  is  a  striking  example. 

A  true  chemical  system  should  take  into  consideration  the  iso- 
morphous  relations  of  the  elements  or  bases,  and  not  be  subservient 
to  any  one  set  of  characters.  That  element  in  the  compound  should 
be  assumed  for  the  ground  of  distinction,  which  fixes  the  peculiar 
features  of  the  species — the  acid  in  some  species,  the  bases  in  others. 
In  the  vitriols,  the  acid  (sulphuric)  is  the  characterizing  ingredient ; 
in  the  alums,  sulphuric  acid  and  alumina ;  and  so  on.  No  chemi- 
cal system  can  satisfy  the  demands  of  the  science  which  does  not 
follow  nature's  own  windings.  We  would  not  say  that  the  sys- 
tem of  Mohs,  adopted  in  this  treatise  as  the  natural  system,  is  per- 
fect ;  yet  whether  we  consider  it  chemically  or  mineralogically,  it 
will  be  found  to  approach  more  nearly  to  such  a  system  than  any 
other  that  has  been  proposed. 

Theory  of  Artificial  Classifications. 

116.  Were  all  minerals  invariably  crystallized,  a  single  classifi- 
cation according  to  the  difierent  classes  of  crystalline  forms,  would 
be  the  most  convenient,  in  all  instances^  for  determining  the  names 
of  species.  But,  unfortunately  for  system,  irregular  crystallizations 
are  by  far  the  most  common.  We  therefore  propose  two  systems 
of  artificial  classification,  the  one,  depending  on  crystallization^ 
the  other,  independent  of  the  same;  the  former  to  contain  only 
those  minerals  which  are  sometimes  in  the  crystalline  state,  the  lat- 
ter, all  the  mineral  species.  The  former  will  be  found  most  conve- 
nient when  the  specimen  under  examination  is  in  regular  crystals. 

The  classes  which  readily  present  themselves  for  an  artificial 
classification,  depending  on  the  crystalline  forms,  have  already 
been  given  in  §  9,  and  the  means  of  determining  the  system  of 
crystallization  from  secondary  planes  in  §  52.  We  may  often  ar- 
rive at  the  system  of  crystallization  with  facility,  when  the  particu- 
lar primary  cannot  be  determined.  A  mineral  of  the  Trimetric 
system  might  be  ascertained  to  belong  to  this  system,  while  it  was 
impossible  to  distinguish  whether  its  primary  were  a  right  rhombic 
prism,  right  rectangular  prism,  or  a  right  rhombic  octahedron. 
This  classification  is,  therefore,  preferable  to  one  in  which  each 
primary  forms  a  separate  class. 

The.classes  in  this  system  of  classification,  are 

1.  Monometrica.  4.  Monoclinata. 

2.  Dimetrica.  6.  Triclinata. 

3.  Trimetrica.  6.  Hexagona. 

It  is  unnecessary  to  repeat  an  enumeration  of  the  primaries  in- 
cluded in  these  classes ;  they  are  given  in  §  9. 

Each  of  these  classes  may  be  subdivided  into  the  orders,  unme- 
tallic  and  metallic.    The  former  includes  minerals  without^  the 
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latter  vnih  metallic  lustre.  AMew  species  have  a  submetallic  lus- 
tre ;  to  avoid  all  difficulties,  these  may  be  emimerated  ixx  each  or- 
^r.  AH  the  purposes  of  analysis  may  be  secured,  without  a 
distribution  of  the  species  into  smaller  divisions,  or  genera. 

117.  In  the  construction  of  an  artificial  classification,  indepenr 
dent  of  cn/staUizatiani  the  three  classes  adopted  are  a  natural 
distribution  of  the  species.    They  are  as  follow : — 

Class  I. 

Includes  the  gases,  unmetallic  liquids,  and  soluble  minerals,  or 
minerals  possessing  taste.    Their  specific  gravtiy  is  below  3-8. 

Class  II. 

Includes  insoluble  minerals  not  of  vegetable  origin.  Sp.  gr. 
above  1'8. 

Class  III. 

Includes  species  derived  from  the  alteration  or  decomposition  of 
vegetable,  or  animal  matter.    Sp.  gr.  under  1-8. 

The  species  of  the  first  class  may  be  distributed  into  two  divi- 
sions ;  the  Jirstj  to  include  the  fluid  species,  and  the  second^  the 
solid.  The  second  division  may  be  farther  subdivided,  according 
to  the  taste  of  the  species  and  the  degree  of  solubility. 

!a.  Streak  white  or  grayish- 
white. 
6.  Streak  colored. 
(  2.  Lustre  metallic. 
According  to  this  table,  the  species  of  the  second  class  are  first 
divided  into  two  sections;  1,  those  with  unmetallic  lustre,  and  2, 
those  with  metallic  lustre.    Those  with  unmetallic  lustre  are  far- 
ther subdivided  according  to  their  streak. 

Those  few  minerals  whose  streak  varies,  or  is  of  doubtful  char- 
acter, are  introduced  into  both  the  divisions,  in  the  same  manner 
as  those  of  doubtful  or  varying  lustre.  Thus  all  difficulties  may 
be  avoided  arising  from  incorrect  decisions  in  these  doubtful  cases. 
The  third  class  contains  but  few  species,  and  requires  no  sub- 
divisions. 

Theory  of  the  Natural  Classification, 

118.  The  system  of  Mohs  is,  in  the  main,  here  adopted.  The 
following  are  its  general  subdivisions : 

Clasb  I. 

G.  under  3*8.  Fluicl  or  soluble.  No  bhuminooB  odor.  Taste  of  solid  mdividualfey 
add,  alkaline,  or  saline. 
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Cukjm  II. 
6.  above  1*8.    Insduble. 

Culm  UL 

G.  under  1*8.    Rennous  or  cwbonaceonfl.    Combostible. 


Gawous  or  liquid. 
IndividualB  solid. 


Class  I. 
Order  1.    Rhsutinka,*  Cpcvrog,  fluid.) 

Order  3.    Stekinza,  {vrtpm,  9olid.) 


Class  II. 
Order  1.    Halinba,  (SXcvo^,  aaline.) 
H.=»l — 5'5.    G.s^l-S— 3-3.    Lustre  unmetaUic    Streak  uncolored. 

Order  2.    Ba&ttinea,  (fap«n}(,  weight.) 
H.s>3— 6.    G.=3— 8-1.    Lustre  unmetallic 

Order  3.    Ceratinba,  (rfpa^,  hom.)f 
Hal — 2.    G.^^5rS~~S'5.    Lustre  resinous,  passing  into  adamantine. 

Order  4*    Osmerinia,  (^imfios,  odorous.) 

H.=l'5--3.    G.ss3— 3*1.    Odor,  ^en  moistened,  argillaceous.     Lustra  unmetaOic. 
Streak  uncolored. 

Order  5.    Chalicinea,  (x^(^>  9iUx.)t 

H.=2— 7.    G.*=2'6 — 4.    Lustre  unmetallic.    Streak  uncokwed. 

Order  6.    Htalinea,  (iaXtvosy  glassy.)^ 
H.*»6 — 10.    G.aS-B— 4^.    Lustre  unmetallic.    Streak  uncolored. 


•  The  nrancnclature  here  adopted,  will  be  more  folly  explained  in  a  ftiture  section.  The 
orders  employed  by  Mohs,  as  translated  and  adopted  by  Haidimrer  and  Allan,  are  as  follow  • 

Class  I.— Order  1.  Gat.    H.  Water.    B.  AJd.    4!  Salt  « ^'^™*» "«  " 'o^ow . 

Qass  II.— Order  1.  Haloide.  2.  Baryte.  3.  KeraU.  4.  TereneJ*  5.  Malachite* 
6.  Mica.*  7,  Steatite.*  S.  Spar.  9.  Oem.  10.  Ore.  II.  MetaL  Ifi.  Puritet  13 
Olance.     14.  Blende.    15.  Sulphur.  ^ 

Class  III-— Order  1.  Reniu    2.  Coal 

The  order  acid,  in  Class  I.,  contains  both  gases,  liquids,  and  solids,  and,  moreover,  the 
mdividuals  are  not  uniform  m  presenting  a  sour  taste.  It  appeared  preferable  to  be  Glided 
by  the  more  important  natural  characteristic,  the  mechanical  state  of  fluidity  or  solidity 
and  consequently,  instead  of  the  four  orders  of  Mohs  in  this  class,  I  have  adopted  the  two 
Rheutinea  and  Sterinea.  ' 

The  species  of  those  orders  in  Class  II.,  marked  with  an  asterisk,  have  been  omitted  in 
the  chisfflfication  adopted.  The  characteristics  of  these  orders  are  not  of  sufficient  im- 
portance to  require  the  separation  of  the  species  they  include  from  their  natural  congcnerB 
m  other  orders.  By  this  change,  a  few  exceptions  to  the  distinctions  of  orders  and  genera 
have  been  introduced.  Exceptions  of  this  kind  have  been  foimd  unavoidable  in  other 
branches  of  natural  history,  and  are  less  objectionable  than  discrepancies  in  the  natural 
character  of  the  classification. 

t  In  allusion  to  the  horn-like  lustre  of  the  species. 

X  The  species,  in  general,  contain  silica. 

$  In  allusion  to  the  high  degreesof  lustre. 
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Order  7.    Scaptdoa,  (nrihrrof ,  that  which  i$  dug.) 
H.»l — 7.    G.'vd-^.    Color  dariL  red— black.    Streak  colored,  unmetallic 

Orders.    Metallinia,  (jisraXXov,  metal) 

H.=0 — 5.  G.sS*?— 90.  LoBtre  and  streak  metallic  Color  white,  gray,  yeUow^or 
alightly  reddish. 

Orders.    PrarmfEA,  (nftmst pffriUt.) 

H.ss3 — 6'.5.  G.s4*€ — ^9*4.  Lustre  metallic.  Streak  mmietallic  Color  white,  yeUow- 
ishorreddtth.    Brittle. 

Order  10.    Galinea,  (ycXcM,  to  $hine.) 

H.=l— 4»  G.3S4-3 — 8'5.  Lustre  metallic  Streak  umnetallic  Color  dark  gray  or 
Uack.     BritUc 

Order  11.    Aobunea,  (iS^X^s,  unmanifest)* 

H.aBi_4.    G.ss3*3 — 5*9.    Lustre  submetallic  or  umnetallic  Streak  cobred,  unmetaUic 

Order  12.    Thkiinka,  (0iio»,  mlphur.)    * 

H.=si-5 — ^2-5.    G.s«2-^1.    Lustre  umnetallic    Color  yeBow.    Streak  colored. 

Class  IIL 

Order  1.    PrmNSA,  (rtrra,  pttcA.) 
Easily  fusible 

Order  2.    ANTHKAcnfEA,  (drBpa^,  coaL) 

119.  In  the  above  system,  the  first  class  includes  the  fluid  and  so- 
luble minerals  ;  the  second,  the  insoluble,  earthy,  and  metallic  spe- 
cies ;  the  third,  coals  and  resins,  resulting  from  the  alteration  of 
vegetable  or  animal  matters. 

The  second  class,  which  contains  the  greater  part  of  the  mineral 
species,  commences  with  the  saline  earthy  minerals,  which  follow 
naturally  the  soluble  salts  in  Class  First.  From  these,  there  is  a 
gradual  transition  through  the  earthy  minerals  to  the  gems,  and 
thence,  through  the  metallic  oxyds  to  the  metals  and  metallic  sul- 
phurets.  Chemically  considered,  it  will  be  observed  that  the  first 
three  orders  include,  in  general,  the  species  which  consist  of  a  base 
with  the  soluble  acids — m  other  words,  the  salts  pf  the  metals ;  for 
lime  and  magnesia  are  metallic  oxyds  as  much  as  the  oxyds  of  iron, 
eopper,  d&c.  The  next  three  orders  contain  the  silicates  and  alu- 
minates,  commencing  with  the  softer  species,  and  ending  with  Ihe 
gems.  Then  follow  the  metallic  oxyds,  commencing  with  the  un- 
metallic,  which  unite  them  with  the  gems,  and  ending  with  the  me- 
tallic species.  Some  metallic  silicates,  and  salts  with  the  metallic 
acids,  titanic  acid,  columbic  acid,  &c.,  fall  into  this  order.  The 
following  order  comprises  the  native  metals.  The  next  three  con- 
tain the  sulphurets,  selenids,  and  tellurids  of  the  metals.    These 
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end  with  the  species  of  the  blende  family,  which  have  an  imperfectly 
metallic  lustre,  and  form  a  natural  transition  to  sulphur,  and  thence 
to  Class  Third,  or  the  coals  and  resins. 

120.  In  laying  down  the  distinctions  or  limits  of  genera,  far  ^eat- 
er difficulties  must  be  allowed  to  exist  than  in  the  organic  King- 
doms ;  yet  there  are  certain  relations  or  affinities  which  may  be 
employed,  although  we  have  not  the  important  characters  arising 
from  organization.  These  relations  have  been  very  happily  distin- 
guished and  employed  by  Mohs.  The  striking  beauties  of  the 
system  will  forcibly  impress  the  minds  of  those  who  may  give  it 
the  attention  it  merits.  The  distinctive  characteristics  expressed, 
may  not  exhibit  fully  the  peculiarities  which  separate  two  genera, 
but  a  slight  examination  of  a  few  of  the  species  is  sufficient  to 
convey  a  distinct  impression  of  the  generic  peculiarities.  For 
example ;  it  requires  but  a  passing  glance  to  observe  that  the  cenusy 
including  the  closely  allied  species^  feldspar ^  albite,  Labradorite^ 
&c.,  is  very  evidently  distinct  from  the  following  one,  including 
pyroxene,  hornblende,  &c.  The  broad  tabular  crystallizations  of 
the  former  are  quite  unlike  the  slender  forms  of  the  latter.  Yet 
occasionally,  hornblende  may  assume  a  short,  flattened  appearance, 
and  feldspar  may  lengthen  itself  into  slender  prismatic  crystals. 
Thus,  by  the  great  variations  to  which  the  mineral  species  are 
subject,  it  is  difficult  clearly  to  characterize  genera.  This  classifi- 
cation is  well  fitted  to  exhibit  a  correct  transcript  of  the  affinities  of 
the  species,  and  thus  to  assist  in  imparting  a  particular  acquaintance 
with  their  mutual  relations,  their  resemblances,  and  peculiar  char- 
acteristics, and  convey  a  general  and  systematic  view  of  the  science. 

For  the  purpose  ot  mineralogical  analysis,  the  artificial  classifi- 
cations, given  in  the  following  sections,  will  be  found  convenient 
and  fully  sufficient. 


CHAPTER  IL 

NOMENCLATURE. 

121.  A  system  of  nomenclature  is  a  method  of  naming  a  class  of 
objects,  accordinjBT  to  certain  assumed  principles.  Of  such  a  system 
the  science  of  mmeralogy,  as  generally  received,  is  destitute.  The 
names  in  use,  except  those  by  Mohs,  are  arbitrary,  and  consequently 
possess  no  advantages,  except  merely  as  appellations  for  the  species. 
It  has  usually  been  sufficient  to  add  the  termination  ite  or  lite, 
^originally  from  Xido^,  a  stone,)  to  the  name  of  some  person  or  local- 
ity, and  rarely  to  some  quality  of  the  mineral,  and  thus  to  denote 
the  species.  Occasionally  German  words  have  been  thus  trans- 
formed, and  introduced  into  our  English  treatises  on  mineralogy; 
and  words  of  various  languages  have  been  forced  into  unnatural 
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QQion.  At  present,  therefore,  mineralogical  nomenclature  is  devoid 
of  all  system,  and  is  destitute  of  those  advantages  that  characterize 
the  botanical  and  zoological  nomenclatures.  Linnaeus  and  Werner 
attempted  a  renovation  of  mineralogical  nomenclature,  in  conform- 
ity with  the  systems  in  the  other  branches  of  science.  But  owing 
to  the  unadvanced  state  of  the  science,  their  proposed  nomencla- 
tures, though  adopted  for  a  time,  soon  proved  inadequate.  A  system 
by  Mohs,  the  distinguished  author  of  the  natural  classification 
which  has  been  adopted,  has  been  for  some  time  befoi€  the  world. 
Translated  from  the  German,  in  which  it  was  published  by 
its  author,  into  our  own  less  pliant  language,  it  loses  many  of  its 
advantag^  and  is  very  much  wanting  in  conciseness  and  elegance 
of  expr^sion. 

The  only  language  fitted  for  a  system  of  nomenclature,  both  as 
r^[ards  conciseness  and  pliability,  is  the  Latin  language.  In  pro- 
posing, therefore,  a  system  of  nomenclature,  this  language  has  been 
employed.  For  the  acquisition  of  scientific  information,  and  a 
systeuoatic  idea  of  the  science,  a  nomenclature  similar  to  that  which 
will  be  employed,  is  highly  important.  The  shorter  trivial  names 
should  however  be  retained,  as  more  convenient  for  common  use.* 

Names  of  genera  and  species.  A  genus  being  a  family,  inclm 
ding  one  or  more  species,  the  name  of  the  genus  should  be  a  sub- 
stantive, and  that  of  the  species  an  adjective — rarely  a  substantive — 
prefixed  to,  and  qualifying,  the  generic  name.  The  specific  name 
should  express  some  quality  or  important  fact  relative  to  the  spe- 
cies, so  that  the  combined  name  shall  bring  before  the  mind  an  idea ' 
of  the  species  represented.  For  example ;  in  naming  a  family 
composed  of  species  having  a  glassy  lustre,  we  first  select  a  sub- 
stantive, conveying  this  general  idea,  as  the  word  Hyalus  in, 
this  instance,  derived  from  uaXog,  glass.  In  naming  the  species 
lolitey  which  belongs  to  this  genus,  an  obvious  quality  is  its  di- 
chroism  ;  this  affords  the  combined  name  Hyalus  bicolor.  In  a  sim- 
ilar manner,  the  systematic  denomination  of  other  species  may  be 
formed.  Chemical,  physical,  and  crystal lographic  characters  may 
each  afford  the  names  of  species.  Only  those  physical  qualities 
should  be  selected  which  are  constantly  presented  by  the  species 
in  all,  or,  at  least,  the  greater  part  of  its  varieties.  The  primary 
form  of  the  species  has  been  designated  in  the  specific  name  by  the 
following  terms : 

Cutncus,  primary  form,  the  onbe. 

Odahedanae,  **  **  the  regular  octahedron. 

Pyianudalis,  "  "  square  octahedron. 

Dodecahedms,     "  **  the  dodecahedron. 

Qosdratiis,  **  **  a  right  sqnaie  prism. 

Hactan^folas  "  "  a  right  rectan^ar  prism, 

fihombiccis,  **  "  a  right  rhombic  prism. 

*  On  acoonnt  of  tl^  very  general  use  of  the  present  nomenolatura  of  this  science,  the 
tjstematic  names  which  wifl  be  proposed,  will  be  merely  i^ipended  in  the  descriptiTe  port 
Off  this  treatise,  to  the  common  name. 


Digitized  by 


Google 


136  TAXONOMY. 

Rhomboiclensi  pnmarjr  fontkf  &  right  rfaomboidiil  prisiiL 

ObliquuB,  **  **      an  obUque  prism,  (restricted  to  the  oUiqueifaombio.) 

Triclinatus,  "  **      the  oblique  rhomboidal  prism. 

Rhombohedrus,    "  "      rhombohedron. 

Hexagonus,  "  ''      hexagonal  prism. 

The  terms  monometricus,  dimetricus^  &c.,  expressing  the  ciystal- 
lographic  system  of  the  primary,  may  also  be  employed.  The  term 
monoclinattiSf  when  used,  refers  to  the  obliaue  rhombic  prism  ; 
the  other  pusm  in  this  class,  the  right  rhombaidalj  will  he  speci- 
fied as  statea  above.  The  term  prismaticus  may  be  applied  to  any 
Krismatic  crystal ;  it  has  been  restricted,  however,  to  the  forms  in 
lohs*s  Prismatic  System  of  Crystallization,  the  Trimetric  class  in 
the  system  adoptexl. 
The  several  varieties  of  cleavage  may  be  expressed  as  follows  : 

Peritomus,  (inpif  about,  and  r</iy6>,  to  cleave.)    Cleavage  paniHd  to  the  lateral  fac«. 
Acrotomus,  (^r^v,  summit^  and  rlnv<a.)    Cleavage  parallel  to  the  basal  plane. 
Diatomus,  (Jca,  through,  and  rinvbt.)     Cleavage  parallel  to  a  diagonal  jriane. 
Eutomus,  (cd,  f^iiy*  And  r^/i^u.)    Cleavage  easily  effected. 
Dystomus,  (Svi,  difficulty,  and  rlfiva.)    Cleavage  obtained  with  diffieidty. 

The  remaining  terms  employed,  and  their  explanations,  are  given 
in  connection  with  the  full  exposition  of  the  classification  prece- 
ding the  descriptive  part  of  this  treatise. 

In  the  selection  of  generic  terms,  significant  names  are  to  be  pre- 
ferred, and,  if  possible,  they  should  express  the  family  peculiarity 
which  requires  the  union  of  the  species  in  the  genus,  or  some 

Juality  which  they  have  in  common.  Occasionally  this  may  be 
ifficult  or  impossible,  in  which  case  a  name  may  be  adopted,  which, 
by  its  frequent  use  as  the  denomination  of  a  mineral,  or  other 
object,  will  carry  with  it  a  general  impression  of  the  character  of 
the  genus. 

Words  derived  from  names  of  persons  distinguished  for  their 
mineralogical  attainments,  or  their  patronage  of  the  science,  may 
be  properly  employed  to  designate  species.  But  the  use  of  other 
names,  though  of  persons  eminent  in  the  other  sciences,  is  wholly 
at  variance  with  ^ood  usage  and  propriety.  Moreover  an  attempted 
flattery  of  the  politically  distinguished  is  degrading  to  science,  and 
cannot  be  too  strongly  discountenanced.* 

The  masculine  gender  has  in  general  been  employed,  except- 
ing in  the  first  class  containing  the  soluble  species,  and  in  the  order 
metallinea,  whose  ancient  names  are  principally  of  the  neuter  gen- 
der. A  uniformity  of  termination  has  been  adopted  in  the  generic 
names  in  some  of  the  orders,  viz.,  the  orders  Halinea,  Barytinea, 
Pyritinea,  and  Galinea,  in  order  to  exhibit,  as  far  as  possible,  the 
general  relations  of  the  species. 

*  For  more  particular  rules  on  the  formation  of  systematic  names,  and  the  correct 
method  of  writing  them,  we  would  refer  to  Linnai  Philoaophia  Botanica  ;  ed.  tertia  aucta 
et  emendata  cur&  C.  L.  Willdenow,  8va  Bcrolini,  1790:  also  Elementa  PhOomiphim 
Botanica,  auctore  Henr.  Fxia  Link,  8va  Berolini,  1834;  and  Dkcandollb  and  SntENocL's 
Philosophy  of  PlanU,  8va  Edinbui^,  1821. 
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PART  V. 

DETERMINATIVE  MINERALOGY. 


CLASSIFICATION  I.,  DEPENDING  ON  CRYSTALLIZATION. 

A  GENERAL  explonatioD  has  already  been  ^iven  of  the  systems 
of  artificial  classification,  which  we  propose  to  adopt,  in  order 
to  facilitate  the  determination  of  species.  In  the  system  dependent 
on  crystallization,  the  classes  are  subdivided,  according  to  the  lustre 
of  the  species,  into  sections,  unmetalUc  and  metallic,  A  few  spe- 
cies of  intermediate  lustre  are  thrown  into  each  section. 

A  tabular  arrangement  has  been  adopted,  as  one  best  suited  for  ^ 
reference ;  and  the  order  in  which  the  characters  are  employed,  is  * 
that  of  their  relative  importance,  as  given  in  §  113.  The  species 
are  arranged  according  to  their  hardness,  as  no  character  is  deter- 
mined with  more  facility,  or  is  more  generally  available ;  for,  unlike 
the  character  of  specific  gravity,  it  matters  not  whether  the  speci- 
men be  imbedded  or  not,  in  large  or  in  small  masses. 

The  number  of  characters  employed  in  this  classification  is  less 
than  in  the  following  system,  independent  of  crystallization,  since 
a  less  number  of  characters  is  requisite  when  the  mineral  is  in  per- 
fect crystals.  In  the  second  artificial  classification,  every  character 
has  been  introduced  which  could  afford  assistance  in  attaining  the 
end  for  which  it  was  constructed.  The  degree  of  fusibility  has,  in 
most  instances,  been  stated  in  numbers,  according  to  the  scale  intro- 
duced by  ?on  Kobell,  (§  108.)  For  the  convenience  of  reference 
to  the  full  descriptions  of  the  species,  the  page  on  which  they  may 
be  found,  is  eiven  after  the  name  of  each  species.*  To  aid  in  fol- 
lowing the  descriptions  across  the  two  pages,  in  the  Tables,  the 
lines  are  numbered  alike  on  each. 


*  An  explanation  of  the  abbreviations  employed  in  the  following  pages,  and  of  the 
■nnner  of  using  the  arrangement  for  mineralogical  analysis,  is  given  at  the  close  of  the 
two  sxtificial  claMifications. 

18 
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CLASS   I.     MONOMETRICA. 


SECTION   I.      LUSTRE   UNMETALLIC. 


__^_  _    JVomw  of  Species- 
"Oiom  Silver,  299. 

3  Bromic  SUver,  300. 

3  ^Araenous  Acid,  214. 


Prim. 


Vole.  ^c. 


1—1-5. 
1— 1-5. 
1-5. 

1-5—2. 

2 

2—2-5. 

a-3. 

3-5-4. 


4  *Sal  Ammoniac,  222. 

5  Cooimon  Salt,  219. 

6  P6taah  Alum,  21& 

7  Cube  Ore,  268. 

8  Blende,  503. 

9  Red  Copper  Ore,  425. 

10  *Bi8math  Blende,  263v        'Prtm.  3-5—4-5. 

11  Fluor  Spar,  236. 

12  Pyrochlore,  434.  Prim.  5—5-5. 

13  Analcime,  337.  Amyg.  VoU, 

14  ♦Periclase,  405.    Vesuv^Dolomite.^'S. 

15  ♦Pcrovskite,  424.  Prim. 

16  Chromic  Iron,  445.      Serpentine. 

17  *Lapi8  Lazuli,  339.  5'5— 6. 

18  Sodalite,  338. 


19  Leucite,  338. 

20  *Hauyne,  339. 

21  Helvin,  385. 

22  Garnet,  382. 

23  *Boracite,  405. 
24«Rliodizite,40a 

-25  AutomoUte,  397. 
26  Dysluite,  397. 
37  Spinel,  395. 
28  Diamond,  399. 


Vole.  4-c. 

vile. 

Vole. 

Prim. 

Prim.  Vole. 

Oypfum. 

Prim. 

Prim. 

Prim, 

Prim.  8. 


Hardneaa. 


Sp.  OravUy. 


6. 

6—6-5. 
6-5- 7-5. 
7. 

above  6. 
7-5—8. 


10. 


5-5— 5-6. 

3-e-3-7. 

1-528. 

2-257. 

1-7—1-8. 

2-257. 

4-4-2. 

5-8—6-1. 

5-9— «1. 

3-33. 

3-8—4-5. 

2—2-3. 

3-75. 

4-01—41. 

4-3—4-5. 

2-S-2-9. 

2-35—2-4. 

2-45—2-5. 

2-7—3-3. 

3-1-^-3. 

3-5-^-3. 

2-974. 

4-2—4-4. 
4-5—4-6. 
3-5—3-6. 


Clmrf. 


None;  cube. 


Octahedral 

Cubic 

Oct 

Imp.  cub. 

Dodec.  per£ 

Oct  imp. 

Dodec 

Octperf! 

None. 

Imp. 

Cubic. 

Cubic 

Octimpb 

Imp. 

Dodec.  imp. 

Cub.  ind. 

Imp. 

Oct  in  tracei. 

Dodec  imp. 

Oct  ind. 

Oct  perf. 
Oct  imp. 
Oct  ind. 
Oct  pert 


SECTION  II.      LUSTRE  METALLIC. 


1  •Vitreous  Silver,  488. 

3  Native  Bismuth,  463.  Prim. 

3  *Native Amalgam, 463.  Ore«.merc. 

4  Selenid  of  Mercury  and  Lead,  499. 

5  *S€lcnsilver,  487. 

6  Variegated  Copper  Ore,  480 

7  (ralena,  496. 

8  Native  Copper,  464. 

9  Native  Silver,  461. 

10  Native  Gold,  460. 

11  Gray  Copper  Ore,  483. 

12  *ManganbIende,  503. 

13  Blende,  503. 

14  »Tennantite,  485. 

15  •Tin  Pyrites,  483. 

16  Platinum,  458. 

17  *K8muth  Nickel,  472. 

18  Iron,  457. 

19  •Nickel  Stibine,  469. 

30  Chromic  Iron,  445.      Serpentine. 

31  Niekd  Glance,  471. 


Pnm.2— 2-5. 


3—3-5. 

2-5. 
2-5-^. 


3—4. 
3-5—4 


Prtm.  4 


5. 
4-5. 

ct 

5-5-5. 


7-15—7-4 

9-7- 9-8. 

10-5—14 

7-3. 

8. 

5—5-1. 

7-5—7-7. 

8-4—8-8. 

10-3—10-5. 

ia-30. 

4-7-5-2. 

3-9—4-1. 

4—4-2. 

43-4-5. 

4-3—4-4 

16—19. 

51-^-2. 

7-3—7-0. 

6-4—6-5. 

4-3-4-5. 

e-os— 6-3. 


Dodec  imp. 
Oct  perf! 
Dodec  imp. 
Cubic 
Cubic  per£ 
Oct  imp. 
Cub.  em. 
None 
None 
None 
Ind. 

Cub.  pert 
Dodec  perfl 
Dodec  imp. 

Cubic,  ind. 
Oct 
Oct 

Cub.  imp. 
Oct.  imp. 
Cub.  eDL 
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CLASS  L 

# 


MONOMETRICA. 


SECTION    I.      LUSTRE   UNMETALLIC. 


ColtTf  /^'apAgwwtyt  4  c 


iMMtn. 


IRn  .  .  ad. 
SBm. 

3Fit-SiIky. 

4Vk. 

5Vit 

6  Fit 

TSubad. 

SAd^-na. 

9Ad. 
lORea. 
WYtL 

13SM.Tit 

13Vit 

urrt. 

ISMet-ad. 
leSnhmet 

nvit 

18Vit 
19ViL 
20Vit 
31  Fit,  rea. 
2aVit, 
23Vit  . 
24Vit  . 
25Vit  . 

26  Fit  . 

27  Fit 

28  Ad. 


ad. 
ad. 
res. 


C.  gy ;  bh,  gnh,  boh:  St  sh:  Trl— aubtrl:  Malleable  and  sectae ! 

C  gB,  yw. 

C  w ;  ywh,  rdh :  St  w :  Tip— op:  T.  astringent, sweetish :  Seetfle 

usually  in  steU.  cryst ;  or  bot 
C  w ;  Twhf  gyh :  TEl--op :  T.  pungent  and  saline. 
T.  pcudy  saline. 

C.  w :  Tri :  T.  sweetish  astringent  and  acid  ;  like  common  alum. 
C.  en ;  ywh,  bkh  ;  bn :  St  pale  olive  gn — bn :  Trl— -op. 
C.  bn,  bk,  yw,  rd,  gn :  St  w — rdh-bn :  Trp— op. 
C.  cochineal  and  carmine  rd  ;  St  bnh-rd :  Sbtrp— sbtrt 
C.  bn,  ywh-gy,  straw-yw :  St  ywh-gy :  Sbtrp.— op. 
C.  Tarious,  mostly  bright:  Trp--sbtn.    Phosphorescent  when  heated. 
C  dark  rdh-bn,  wax- vw :  St  pale  bn,  or  ynh. :  Sbtri— op.  Octahedral 
^'  ^  9  gyh ;  flesh-red :  St  w :  Trp— op.    Cubic  and  trapezohedraL 
C.  gnh :  Trl :  crystals  small. 
C.  gyh  to  izon-bk :  St  gyh-w :  Opaane. 
C.  between  iron-bk  and  bnh-bk:  St  bn:  Op. 
C.richWue:  Trl— op. 

C.  bn,  gn,  gy,  b :  St  w,  or  bh :  Trl— op.    Gelat  nit 
C.  w,  ^di-w :  St  w :  Trl— op.    TrapezohedraL 
C.  bri^t-blue ;  asparagus-gn :  Tro. 
C.  wax-yw,  ywh-bn,  gn :  St  w.    TetrahediaL 
C.  rd,  bn,  Wc,  w,  yw,  gn :  St  w,  gyh-w :  Trp — op. 
C.  w ;  gyh,  ywh,  gnh :  St  w.    Cubic,  hemihednl 
C.  jryh  or  ywh-w :  Tri :  Resembles  boracite. 
C.  duty  gn ;  bk :  St  w :  Sbtri— op.    In  octahedrons. 
C.  ywh-bn ;  gyh-bn:  St  paler :  Subtri — op.    In  octahedrons. 
C.  rd,  b,  gn,  yw,  bn,  bk :  St  w :  Trp— op.    Octahedral 
C.  various. 


iMet 
2  Met 
3M0t 
4 

5  Met 

6  Met 

7  Met 

8  Met 

9  Met 

10  Met 

11  Met 
12SobnMt 
13Submet,ad,  ] 

14  Met 

15  Met 
16Bfet 

17  Met 

18  Met 

19  Met 

20  8Qhinet 

21  Met 


SECTION    II.      LUSTRE   METALLIC. 

C.  and  St  bkh-lead-gy ;  St  shining. 

C.  and  St  silver- w,  rdh ;  subject  to  tarnish:  Sectile. 

C.  and  St  silver-w.    Brittle. 

C.  lead-gy :  bh  and  iron-bk. 

C.  and  St  iron-black. 

C.  bnh  and  rdh-yw ;  tarnish  bh,  rdh :  St  pale  gyh-bk :  Brittle. 

C.  and  St  lead-^ ;  tarnish  gyh-bk.    Rather  sectile. 

C.  and  St  rdh :  l>uctile  and  malleaUe. 

C.  w  ;  tarnish  gyh-bk :  Ductile. 

C.  gold-yw :  Very  ductile  and  malleable. 

C.  and  St  steel-gy,  iron-bk :  St  like  color,  or  bnh.    Tetiahedral 

C.  iron-bk :  bn  on  exposure :  St  gn :  Rather  sectile. 

C.  bn,  yw,  bk,  rd,  gn :  St  w — rdh-bn  :  Trp— subtiL 

C.  bkh-lead-gy :  St  rdh-gy.    Brittle. 

C.  sted-gy ;  ywh :  St  bk :  Brittle. 

C.  and  St  light  steel-gy :  Ductile. 

C.  light  sted-gy  to  silver-w ;  ywh,  gyh  tarnish :  Brittle. 

C.  and  St  iron-g^y :  St  shining :  ductile :  Acts  on  the  magnetic  nee 

C.  steel-gy  .  .  mlver-w:    Brittle. 

C.  between  iron-bk  and  bnh-bk :  St  bn :  Brittle. 

C.  silver-w — steel-gy :  St  gyh-bk. 
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DETERMINATIVE  HINEKALOGT. 


jr»m4»  »/  Specie*. 

Hmrdnt$$. 

Sp.  Gravity 

CUMmge. 

1  Cobaltine,  473. 

Prim 

5—55. 

bJ— b-3. 

Cub.  pert. 

2  »Cobalt  Pyrites,  474. 

Prim. 

« 

6-3-6-4. 

Cub.  imp. 

3  Smaltinc,  47*2. 

ss 

6-4— 7-2. 

Oct  imp. 

4  *White  Nickel.  470. 

55. 

71— 7-2. 

Cubi# 

5  «Perovskite,  424. 

Prim. 

M 

4.01— 41. 

6  Franklinite,  453. 

Prim. 

5-5— 6-5. 

48—51. 

Oct  imp. 

7  Magnetic  Iron  Ore,  452. 

« 

5-51. 

Oct.  imp. 

8  Iron  Pyrites,  478. 

6—6-5. 

4-8-51. 

Cob.  imp. 

CLASS   II.     DIMETRICA. 


SECTION  I.      LV8TKE  UNMETALLIC. 


J^amM  •/  Specie*. 

Harine**. 

Sp.  Gravity. 
ti-4— 6-5. 

Cleanag*. 

1  •Horn  Quicksilver,  300. 

i— :i. 

Imp. 

2  Uranite,  297. 

2—2-5. 

31—3-6. 

Pem. 

3  •Mellite,  231.                         Coal 

2-2-75. 

1-5—1-7. 

P  and  M  dif. 

4  Corneous  Lead,  275.    Lead  Ore§. 

2-75—3. 

6—6-1. 

M.  and  the  diag. 

5  Molybdftte  of  Lead,  280.  "       " 

« 

6-5—6-9. 

Octpcrf. 

6  Tungstate  of  Lead,  282. "       " 

(( 

7-9—8-1. 

P.A:A«990  43'. 

7  »Edmgtonite,  330.               Amyg. 

4—4-5. 

2-7-2-8. 

Mperll 

8  Tungstate  of  Limo,  260.      Pnm, 

« 

6—6-1. 

Octdi8tA:A=100o8'. 

9  »Xenotime,  260. 

4-25—5. 

4-5-4-a 

Mperi: 

10  Apophyllite,  327.             Vole.  ^. 

1 1  •Humboldtilite,  359.              Vole. 

4-5—5. 

2-2-2-4. 

Pem! 

5. 

2-9— 3-2. 

PdisL 

12  Hausmannite,  440. 

5—5-5. 

4-7—4-8. 

P 

13  Scapolite,  357.                      Prim. 

5—6. 

2-6-2-a 

Mdist    Ptraoe. 

14  •(Erstedite,  432.                   PriTn, 

5-5. 

3-6-3-7. 

a.-a=123oi6'. 

15  •Gehlenite,  359.  Prim,limeitone. 

5-5—6. 

2-9—3-1. 

Ind. 

16  «AnataBe,  423.                      Prim. 

« 

3-8-^-9. 

A&Pperf:  A:A=97o56'. 

17  «Fergusonite,  435.                Prim. 

u 

.V8— 5-9. 

Ind. 

18  Idocrase,  38 1 .         Vole,  and  prim. 

19  Rutile,  420.                           Prim. 

6—6-5. 

3-3—3-5. 

Mind. 

u 

4-1-4-3. 

M. 

20  firaunite,  440. 

<« 

4-8—5. 

Octdist 

21  »Romeine,  262.                    Prim 

6—6-5. 

A:A=68<'— 690. 

22  Tin  Ore,  427.                       Prim. 

6-7. 

6-5—71. 

Ind. 

23  Zircon,  417.           Vole.  pnm.  ^c.17-5. 

4-45—4-75. 

Imp. 

SECTION  II.      LUSTH 

.E  META] 

LLIC. 

1  •FoUated  Tellurium,  499.              1—1-5.      1 

7-7-2. 

Fol! 

2  Copper  Pyrites,  481. 

3-5-^ 

41-4-2. 

Ind. 

3  Hausmannite,  440. 

5—5-5. 

4-7-4-8. 

P  rather  perf. 

4  Braunitc,  440. 

6—6-5. 

4-8-4-9. 

Octdist 

CLASS  III.     TRIMETRICA. 


SECTION    I.      LUSTBB   UNMETALLIC. 


JfoMMof  Spaeieg. 

Hardiuts. 

Sp.  Grav. 

Form^M:  M. 

Cu^a. 

1  Talc,  315.        Prim,  amyg 

1-1-5. 

;i-7— 2-y. 

Rbc.  120O  nearly. 

VtoW 

2  Copper  Froth,  294.  Coporet. 

« 

3—3-1. 

Rbc. 

PfoL 

3  Orpunent,  509. 

4  Sulphur,  510. 

1-5-2. 

3-4—3-6. 

Rbc.  lOOo  40^. 

jfol! 

1-5—2-5. 

2-2-1. 

Rbc  Oct 

Ind. 

5  *Haidingerite,  24a    Prim. 

«. 

2-&-2-9. 

Rbc  lOOo. 

Pperf! 

6  Nitre,  224. 

2. 

1-9-2. 

Rbc  120O. 

M  and€ mux 

7EpMmSalt,22L 

I2-2-5. 

i-7-.i-a 

Rbc90o38'. 

tpirf  ^ 
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ls*Mtr4. 

C0Ur,  Diaphaneity.  Se. 

iMet. 

C.  SWveT'W  .  .  rdh:  8t  gyh-biL.     HeuiUiedral,  cubic. 

3  Met 

C.  pale  8teel-gy ;  tarnish  rdh :  Brittle    Cubic. 

3  Met 

C.  tin-w  .  .  8teel-gy :  St  gfa-bk.    Faces  of  oobe  often  curred. 

4  Met 

C.  tin-w. 

5Mei.ad. 

C.  gyh  to  iion-bk :  St  gyh :  Omiqiie. 
C.  iron-bk :  St  dark  rdh4m.    Brittle. 

6  Met 

7  Met 

Ciron-bk:  St  bk. 

8  Met 

C.  yw ;  tarnish  fryh-bk :  St  bnh-bk.    BritOe. 

CLASS   II.     DIMETRICA. 


SECTION   I.      LUSTRE    UNMETALLIC. 


Lmatre. 


C^ior,  Diaphmntitf,  ^ 


lAd. 

aPp*ilj,Mad. 

3  Res  ..  Tit 

4  Ad. 
5See. 
6Rea 
7Vit 

8Vit  .  .  ad. 

SRes. 

10Pp'rly,Mvit 
llVit 
ISSuhmet 
13  Vit  .  .  p"rty. 
USplcDilent 

15  Res  ..  Tit 

16  Met  ad. 

17  Vit 

18  Vit  ..  res. 
19Met-ad. 
SOSubmet 
21 

32  Ad. 
23  Ad. 


ywl 
bri) 


h-gy,  asb-gy,  ywh-w:  St  w:  Trl— sbtrl:  Seetile. 
•right  gn,  yw :  St  paler :  Trp— ebtrl. 
honey-yw ;  rh,  bnh :  St.  v :  Trp--trl:  Seetile. 
w  ;  gyh,  y wh#  gnh :  St  w :  Trp — trl. 
wax-yw  ;  orange-jrw  ;  £yh-w,  oli?e-gn :  St  w :  Sbtip— sbtiL 
gOf  gy»  bn ;  r :  St  w :  Faintly  tri— op. 
gyb-w:  Stw:  Trl.    Brittle, 
w,  ywh-gy,  y,  rdh-bn :  St  w :  Sbtip— sbttL    Brittle, 
y  wh-bn :  St  pale-bn :  Op. 
w ;  gyh,  rdh,  bfa :  St  w :  Trp— op.    Brittle, 
y,  ywh-gy,  bn :  Sbtrp. 
bnh-bk :  St  dark  rdh-,  or  chesnut-bn :  Op. 
w,  gy,  b,  rdh ;  cobra  light :  St  gyh-w :  IVp-^op. 
ho. 

gy,  ywh :  Sbtri— op :  not  bright :  St  w,  gyh-w. 
bn,  mdigo-b :  St  w :  Sbtrp— op. 

dark  bnh-bk:  St  pale-bn:  TrL  and  pale  in  thin  scales;  Sbtil— opi 
bn,  gn,  yw,  edorless ;  often  bright :  St  w,  gyh-w :  Trp— sbtiL 
rdh- on,  r :  St  pale-bn :  Tri— op. 
dark  bnh-bk  :  St  sunilar  :  Op :  Brittle, 
hyacinth-yw,  honey-yw. 

bn,  bk ;  w,  gy,  yw,  r :  St  gy— pale-bn :  Sbtrp— op.    Brittle, 
r,  bn,  yw,  gn,  gy,  w:  St  w :  Trp— sbtxL 


SECTION    II.      LUSTRE   METALLIC. 


IMet 
2  Met 
3Siibniet 
4  Siumet 


St  and  C.  bkh-lead-gy :  Flexible  in  thin  lam.    Seetile. 
C.  brass-yw :  St  gnfalbk ;  a  little  shining:  Brittla 
C.  bnh-bK :  St  rdh,  chesnut-bn. 
C.  dark  bnh-bk :  St  nmilar :  Brittle. 


CLASS  III.    TRIMETRICA- 


SECTION    I.      LUSTRE   UNMETALLIC. 
75oUr,  DiaphoMmtift  4^. 


lMMtr€. 


iPeariy. 

2  Friy,  M  Tit 

3Priy;iiMt*p'fy; 

4]tea. 

5Vit 

6Vit 

7rit 


C.  fight-gn — ^w :  St  w :  Sbtrp— trl :  Feel  soapy :  Lam.  flexT 

C.  apple-gn  .  .  sky-b :  St  paler :  Lam.  ilex. 

C.  lemon-yw :  St  yw:  Sbtr]>— sbtri :  Lam.  flex.,  inelastie. 

C.  yeUowr  Trp— sbtrl :  Seetile.    Boms  with  a  blue  flam*. 

C.  w  :  St  w :  Trp— tri :  Lam.  flexible^    Often  boteyoidaL 

C.  w :  Taste  saline  and  cooling.    Deflagrates  en  bunang  eoalsi 

aw:  T.  sahne  and  bitter. 
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DETERMINATITB  MtNBRALOGT. 


Jttmet  •/  Speeiet'  Bardnut 


2-5— 3-5 
2-75-3-5 
3. 

Do2<mitf«|3— 3*5. 


3—3-75. 


Amyg. 
[prim. 


1  Whit©  Vitriol,  226.  2—2-5. 

2  »Thenardite,  221. 

3  *Liiocoiiite,  291.  Cop.  ores, 

4  •Cryolite,  231.  Prim. 

5  Rhomhie  Mica,  322.  Prim, 

6  *Bit>inlite,  255.  2-5. 

7  *Ifopeite,  266.     Zinc  ore*,  2-5—3. 

8  Ficrosmine,  312.        Prim, 

9  vPolyhatite,  228. 

10  Mascagnine,  222. 

11  White  Antimony,  261. 

Antimony  orti. 

12  *MeUnochroite,  283.  Lead 

orto, 

13  Anglesite,  277.    Lead  ores 

14  •Caledonite,284.  Leadores, 

15  *Cerasite,  275.    Leadoreo, 

16  •Roeelite,  273. 

17  HeaTy  Spar,  257 

18  Celestine,  254. 

19  Otiremte,  293. 

20  »Fluelhte,  234 

21  •ViUareite.  311. 

22  Anhydrite,  241. 

23  »Atacamitc,  293.  Vole,  ^c 

24  White  Lead,  274. 

25  Witherite,  256. 

26  Serpentine,  309. 

27  •Mcsole,  334. 

28  Strontianite,  253. 

29  WavdUte.  233. 

30  Stilbite,  328.      Amyg.  and  3-5—4. 

31  Anagonite,  246. 

32  Scoiodite,  269. 

33  »Brochantite,  295.  Cop,ores. 

34  «Libethenite,  292. 

35  Epi8tilbite,329.  Amyg.  vole. 

36  *Harnioton)e,  331.   Amyr.y 

37  Red  Zinc  Ore,  426.       [4^, 

38  ♦Phillip8ite,332.ilffiw.t>ok 

39  Electric  Calamine,  265. 

40  Tbomsonite,  330.      Amyg.  4-75. 

41  *Euchioite,  289.         Prim.       " 

42  Natrolite,  332.  Vole,  amyg.  AS-^-S 

43  »Childrenite,  235. 

44  »Herderite,  234. 

45  *Triphyline,  269. 

46  *G6thite,  450. 

47  Wolfram,  439.  

48  Scolecite,  335.  Vole.  rnnyg.SS. 

49  Lazulite,  347. 

50  Brookite,  424. 

51  Yenite,  448.  Prim. 

52  Polymignite,  433.       Prim.  6-5—7 

53  Prehnite,  343.  Amyg,  mm.  6—7. 

54  »Humitc,  389.  Vole.  6-5—7. 
65  Chry8olite,403.  Vole.ha»alt. 

56  lolite,  406.  "  *- 

57  Staurotide,  385 

58  Andalnsite,  386. 


3-5—4. 
« 

3-25—4. 


59  *08tranite,  4ia 

60  *For8terite,  403. 
61Topas,401. 
G9Chi7Mber^l,394. 


4-5. 
4-5—5. 


Prim,  5. 
Prim,       " 

Prim,  5—5-5. 


5-5—6. 


PrtwL7— 7-5. 
Prim.       *' 
Prim.  7-5 

6—6-5. 
r«««i).7-5— 8. 
Prim,%, 
PttmJio'h, 


f.  Ormo.\        Ftrm,  M :  M. 


2—2-1. 

2-7-M. 

2-8S-3. 

2-9—3. 

2-8-3-1. 

3-7-3-72. 

2-4— 2-8 

2-5&-2-7. 

2-7- 2-8. 

5-5— 5-6. 

5-7— 5-8. 

6-2—6-3. 

6-4. 

7—71. 

4-3— 4-8. 

3-9—4. 

41-4-3. 

2-9—3. 

2-89—3. 

4—4-4 

61-^-5. 

4-3— 4-4. 

2-5—2-6. 

2-3—3-4. 

3-6—3-8. 

2-2— 2-4. 

2-1—2-2. 

2-9—3. 

3-1—3-3. 


Rbc  90^4^: 

Rbc  1250. 

Rbc.  119°  48'. 

Rect 

R6c  120O  neoriy. 

Rbc  101°  24'. 

Root 

Rbc.  115«>. 

Rbc 

Rbc.  1360  58'. 


^pert 
P  petf  I  Bf. 
Imp.  M. 
Ppeif;fia]idH. 

Ind.' 

«perf!      ' 
Bperf;  fi. 


Rbc  1030  49.' 
Rbc  950. 
Rbc  1020  27'. 
Rbc  1320  4a' 
Rbc  1010  40'. 
Rbc  1040-1040  30' 
Rbc  1100  50'. 
Rbc  1050— oct 
Rbc  1190  59'. 
RectM:e»135o35^ 
Rbc  1070  10'. 
Rbc  1170  13'. 
Rbc.  II80  30'. 
Rect 
Rbc 

Rbc  1170  19'. 
Rbc  1220  15'. 
Rect  e :  e»;93o. 
Rbc  II60  10. 
Rbc  11902- 


Imp^ 

c  dist  Bt  Bid. 

Mperf! 


and  P. 
Mdist    P. 
Imp. 


13  7— 3-8.|Rbc  1140  20'. 


3-6— 3-8 

2-2— 2-3. 

2-4— 2-5. 

5-4—5-6. 

2—2-2 

3-3—3-5. 

2-25-2-4. 


Rbc  950  2'. 

Rbc  1350  10'. 

Rect 

Rbc.  1250. 

Rect 

Rbc  1030  53'. 

Recte:e==90o40'. 


3-3— 3-4.  Rbc  1170  20'. 


2-1- 2-3. 

4-2-4-3. 

2-9—3-1. 

3-6. 

4-0— 4-2. 

7-1—7-4. 

2-2—2-3. 

3—31. 

3-8-41 
4-7— 4-9. 
2-8—3. 
31— 3-2. 
3-3— 3-5. 
2-55-2-7. 
3-6—38. 
31-3-35. 
4.3—4.4. 

3-4— 3-6. 
3-&-3-8.  Rect 


Rbc.  910  10 

Rbc  e:et=97o50'4; 

Rbc.  1150  53'. 

Rbc  1320. 

Rbc  130O  14'. 

Rect«':^=101o5 

Rbc  910  35'. 

Rbc  910  30'. 

Rbc  1000. 

Rbc.  1120  37^ 

Rect 

Rbc.  990  56'. 

Rbc.  1200. 

Rect 

Rbc  1200. 

Rbc.  1290  20'. 

Rbc.  910  33'. 

Rbc  960. 

Rbc  1280  54'. 

Rbc  1240  19'. 


Cl9ammgir 


ii  and  li  pert  PdMt 

Ppert 

Mpert 

Imp. 

Per£  inooe  directicn. 

M  nearly  perl 

M  and  ivBti, 

fiperf!  Bimp. 

M. 

M  and^imp. 

Imp^ 

Im|K 

2per£ 

Imp. 

P.fol! 

Impi 

MperC 

if,)iperf! 

Mdlat 

Mperl 

Impu 

Imp. 

Ppert 

I, 

M  peifl 


Ind. 

M.ind. 

6.  ind. 

Ind. 

P. 

i, 

M. 

Ind. 

^ind. 

Mdist 

I  ind. 

Pperf! 

Pperf! 

fidift 
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LMttr^ 


iVit 

2Vit 

3Vit..Fe8. 

4  Vit . .  p'riy. 

SPeariy. 

6  Vit 

7^it;  iBiAp'riy. 

SM.p'riy;  yit 

9  Res.,  bale  py. 

10  Vit 

11  Ad  and  p'liy. 

12Set.glmi. 

13  Ad  y  yit ,  fMk 

14  Res. 

15  Frly. 

16  Vit 

17Vit..p^riy 
18Vit;..p'riyi    _ 
19Ad..yit&p'riy 


C.  w:  Trp — tri :  T.  astringent,  metallic,  very  nauseous. 

C  w:  Trp :  T.  saline  and  bitter ;  wholly  soluble:  Efflorescent 

C.  and  St  light  b~gn :  Sbtrp—trL 

C.  w ;  rdh,  bnh :  St  w :  Sbtrp — trl :  Fusible  in  flame  of  a  candle. 

C.  bnh-r,  girh-bn :  Lamine  thin  and  ebstic. 

C.w:  Trl. 

C.  gyh-w:  rdh-bn:  St  w;  Trp— tii    Double  refraction. 

C.  ffnh-w,  dark  gn:  St  w :  Sbtrl^-op. 

C.  fleeh  or  brick  r.  orywh :  Trl— op :  T.  bitter,  weak. 

C.  ywh-gy — ^lemon-yw.    Trl.    T.  pungent  and  bitter. 

C.  w :  peach-blossom-red,  ash-gy :  St  w :  Trp — tri.    Vay  fusible. 

!.  btwn  cochineal  and  hyacinth-r ;  lemon-yw  on  exposure :  St  brick- 
red:  Sbtrl — op. 
C.  w,  gyh,  y wh,  gnh,  bn,  ash-gy :  St  w :  Trp— -ebtri. 
C  deep  yerdiffris  or  bh-gn :  St  gnh-w :  Tri 
C.  ^h-w,  rdh-w :  St  w:  Feebly  trl — op. 


&re8.C.  w 
&.re8.C. 


31  Tit 

52  Priy  and  yit 

53  Ad.,yit 

24  Ad.,  re*. ;  p'riy. 

25  Vit ..  res. 

26  Res  . .  greasy. 
27Silkyorp'riy. 
28  Vit 

29Friy..yit&re8. 
30]ip^riy. 

31  Vit— res. 

32  Vit,  snbad.  res. 

33  Vit 

34  Res. 

35  i  p*riy,  M  yit 

36  Vit 
STSubsd 
38  Vit 
39rit,p^rty. 

40  Vit . .  ^rfy. 

41  Vit 

42  Vit 

43  Vit ..  res. 

44  Vit. 


'.  ywh-^ 

!.  deep  rose-r :  St  w :  Tri. 

y wh :  St  w :  Trp— trl— op. 
w,  often  Wuish :  St  w :  Trp— trl    Brittle. 
C.  gn,  bn :  St  diye-gn — bn:  Sbtip— op. 
C.w:  trp. 

C  ywh-gn:  Sbtrp:  Fr.  granular. 
C.  w:  St  gyh-w:  Trp — tri:  Often  fibrous  and  foliated. 
C.  some  aluide  of  gn :  St  pale-gn  :  Sbtrp— sbtri. 
C.  w,  gyh,  bnh:  St  w,  gyh-w:  Tip— til:  Brittle. 
C.  w,  jnyh-gy :  St  w :  Sbtrp— tri.    Brittle. 
C.  dark  and  ligfat-gn,  oil-green :  St  w:  Tri— op. 
C.  gyh-w,  ywh-w :  St  w :  Trl :  Lam.  slightly  elastic 


46SQbad. 

47Siteiet 

48Vit..p'riy. 

49  Vit 

50Mst.ad. 

51Sabmet 

£2  Sabmet,  splend. 

53Vit,Pp'rly. 

54Vit 

55  Vit 

56  Tit 
STTit^subres. 

58  Vit 

59  Vit 

60  Vit, 

61  Vit 
QVit 


C«ior,  Diaphmneitf,  A-e. 


:^i 


t-gn,  w:  Trp— tri. 


C.  w,  gn,  b,  y w,  bn :  St  w,  gyh-w :  Tri.  In  hemi^erical  concretions. 

C.  w ;  ywh,  rh,  bnh :  St  w :  Sbtrp— tri. 

C.w;  gyh,  ywh:  St  gyh-w:  Trfh— tri. 

C.leek-gn,hyer-bn:  Stw:  Sbtrp— sbtri. 

C.  emerald-gn,  bkh-gn :  Trp. 

C.  dark  oliye-gn :  St  oliye-gn :  Sbtri. 

C.  and  St  w:  Trp— sbtri. 

C.  w ;  gyh,  ywh,  rii,  bnh :  St  w :  Sbtrp— tri.   CrywtaU  often  crueifarm. 

C.  deep  red :  St  orange  yw. 

C.  w ;  rdh :  St  w :  TVl— op.    CryataU  often  cruciform. 

C.  w;  b,  gn,  y,  bn:  St  w:  Trp— tri. 

C.  w;  bnh,  rdh:  Stw:  Trp— tri 

C.  emerald-gn :  St  pale-gn :  Trp — ^tri 

C.  w ;  ywh,  rdh,  gyh :  St  gy :  Tip— tri 

C.  y,  pale  ywh-bn,  ywh-w :  St  w :  Tri 

C.  ywh-w,  gnh-w :  St  w :  Tri.    Very  brittle. 

C.  gnh-gy ;  bh :  St  gyh-w :  Tri— ebtri 

C.  on— Hood-r :  St  finh-jrw,  ochre-yw. 

C.  dark  gyh-bk,  bnh-bk :  St  dark  rdh-bn :  Op. 

C.  and  Stw:  Trp— tri 

C.  b:  St  w:  Sbtrp— op.    Fracture  eyen.    Brittle. 

C.  hair-bn,  orange-yw :  St  ywh-w:  TVl— opw 

C.  dariL  gyh-bk,  neaily  iron^k :  St  gnh,  or  boh-bk :  Op.    Brittle. 

C.  bk :  St  dark-bn :  Opaque.    Fr.  p^ect  oonchoidai 

C.  light-gn — ^w :  St  w :  Sbtrp — tri :  Often  aggregated  in  gk>b.8hi4>e8. 

C.  ywh-w,  rdh-bn :  Trp— tri :  Brittle :  Cryst  smi£ ;  from  Vesuyius. 

!r.  _  ,._!..  u_.  «.  _.  xrp— tri 

gyh :  St  w :  Tip— tii    Exhib.  dichroism. 

w :  Trl— op ;  usually  the  latter. 
C.flesh-r,  peari-gy:  Stw:  Sbtrl— op:  Tough. 
C.  ckyye  bn:  St  lighter  bn :  Ver^  brittle. 
Cokirisss:  Stw:  Tri 
C.psley.gn— w:  Stw:  Trp— sbtri:  Op. 
C.  gn ;  ywh,  gyh :  St  w:  IVp— tri. 


Kj.  ywn-w,  ron-Dn:  iip — c 
C.  gn,  light-bn:  St  w:  Tr] 
C.  Eght-b ;  bkh,  ywh,  gyh 
C.  rdh-bn,  bn,Uc:  Stw: 
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DETERMINATIVE  MINBBALOGY. 


SECTION    II.      LUSTRE    METALLIC. 


AteM  «/  8,eci$t. 

Sp.  Ormv 

ivrai.  jr.-jr. 

(^.^ 

1  •»tenibergite«  490.                1— IS. 

41— 4-3 

ttbc.  119«  30'. 

Pem!  foL 

S  •Grmphie  Tdlurimn,  466. 

1-5—2. 

5-7—5-8 

Rbc  107O  44'. 

M^IPp«t 

3  •Aom-TeUurite,  466. 

10^-10-; 

Rbc  105°  30^. 

4  Gray  Antimony,  491. 

9. 

4-5-4'7 

Rbc  90O  45'. 

^  perf !  M  iiid. 

5  Pyiohifite,  443. 

2— 2-5. 

4-8—5. 

Rba  930  40'. 

6  *Antim.  Sulpb.  SDrer,  490. 

M 

5-5— 5-6 

Rbc  1000  8'. 

Mpert 

7  Sdphnrat  of  Biamoth,  500. 

« 

6-5—6-6 

Rccte:«=9lo30'. 

Mpai    Pimik 

8  *BntUe  SUver  Ore»  489. 

tt 

6-2—6-3 

Rbc  115039'. 

Imp. 

9  *JaiDeKmite,  494. 

« 

5-5—58 

Rbc  1010  20^. 

Pperf:    MiDd 

10  Yitreoas  Copper,  486. 

9-5-^. 

5-5-^-8 

Rbc  119035'. 

Mind. 

M 

5-7—5-8 

Rect 

Imp. 

19  •Zmkenita,49a  iiii<tm.mf.  3*5. 

5-3—5-4 

Rbc  130O  39^. 

None 

13  •Antimonial  SUver,  467. 

3-5-4. 

9-4—9-8 

Rbc  1200? 

Pdiat 

14  Mansranite,  441. 

15  Wol&m,  439.           Prim, 

4-4-5. 

4-3—4-4 

Rbc  990  40'. 

i. 

5—5-5. 

7-1- 7-4 

Recte':e'«101o5' 

ApetL 

16  Lencopyrite,  474. 

i< 

7-2—7-4. 

Rbc  1220  26'. 

17  Yenite,  44a 

5-5—6. 

3-8-4-1. 

Rbc  1120  37'. 

Ind. 

18  Columbite,  436.          Prim. 

5—6. 

5-9—6-1. 

Rect 

Ind. 

19  Miapickel,  475.          Prim. 

<i 

6-1—6-2. 

Rbc  1110  53'. 

M. 

90  •Femtantalite,  43a 

M 

7-2-8. 

Root. 

Inq*. 

91  White  Iron  Pyritea,  477. 

6-6-5. 

4-6-4-9. 

Rbc  106°  36'. 

wT 

99  •Pblymiipiite,  433.     PrtmJ 

6-5. 

4-7-4-9. 

Rect 

lod. 

CLASS   IV.    MONOOLINATA. 


SECTION  I.      LUSTRE  ONMETALLIC. 


Jf^nffyecU. 

Hardness. 

Sp.  Orav. 
1-4— 1-5 

f^rm.\ 

CUmm^. 

1  Natron,  2ia 

1—1-  5. 

Rbc  710  17'. 

2*RedwAntimony,505. 
3  Glauber  Salt,  m. 

tt 

4-4-4-6. 

RbdL  101°  19'. 

Mperf. 

1-5—9. 

1-4—1-5. 

Rbc  860  31'. 

4  •Borate  of  lime,  243. 

Rbc  970  30'. 

5  •Cobalt  Bloom,  273. 

1-5—9. 

2-9—3. 

Rbdl.  1240  51'. 

Pperf! 

6  YiTOttite,  270. 

«( 

2-6— 2-7. 

RbdL  1250  18'. 

P^! 

7  •Realgar,  50a 

tt 

3-3— 3-6. 

Rbc.  740  30'. 

Imp. 

8Coppens,224 

9. 

1-8-1-9. 

Rbc  820  21'. 

P  perf.,  M  imp. 
PperflM&Timp. 

9  Gypsum,  240. 
10  •BocsLX,  215. 

« 

2-3-2-35. 

Rbdl.  1130  18'. 

2-9-5. 

1-716. 

Rbdl.  106°  6'. 

M>ril            ^ 

11  •Botryogen,  297. 

tt 

2-039. 

Rbc.  1190  56'. 

M. 

19  »Pharmaco1ite,  939. 

tt 

2-6—2-8. 

Rbdl96o46'. 

Pem! 

13  Common  Mica,  390. 

tt 

2-8-^. 

Rbc  about  120<'. 

Fol!J 

14  •Johannite,  997. 

tt 

3-1-3-2. 

Rbc  1110? 

15  •Miargyrite.  506. 

16  •Dic^fite,  976.  Limd  ore$. 

17  *Gay.LttB6ite,  9ia 

18  Oxalate  of  Iron,  930. 

tt 

52-5-4. 

Rbc  860  4'. 

xMimp. 

€t 

6-8—7. 

Rbc  1200  45'. 

«perf: 
Mperf;  Pdiat 

2-5. 

1-9—2. 

Rbc  680  50'. 

tt 

2-75. 

Rbc  1000  36'. 

P;Mimp. 

19  •Leadhimte,976.  Ltadoresi 

"       6-S^-^-5JRbc  590  40'.          1 

Pperf: 

t  The  angle  giTen  ia  M :  M,  when  the  primary  ia  an  obliipie  rhombic  |iiism,  and 
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SECTION  II.      LUSTRE  METALLIC. 


lAutr^' 


iMet 

3  Mat 
3Met^ 

4  Met 
SMet 

6  Met 

7  Met 

8  Met 

9  Met 

10  Met 

11  Met 
13  Met 

13  Met 

14  Sobmet 

15  Sulnoet 

16  Met 
nSubmet 
ISSubmet 
19  Met 

dONeariymet 
31  Met 
SSSobmet 


Color,  ifc 


0.  dark  pinchbeck  bn :  St  bk :  Lam.  flex,  like  tin-foil    Sectilc. 

C.  and  St  steel-gy :  very  sectile. 

C.  Silver-w — ^braas-yw :  St  similar:  Rather  brittle. 

C.  and  St  lead-^y  . .  steel-gy ;  tamishefl :  Sectile. 

C.  iron-bk,  bh :  St  bk :  Sc^what  sectile. 

C.  and  St  light  sted-gy  . .  silver  w ;  bkh — ^lead-gy. 

C.  and  St  knd-gy :  ^ctile. 

C.  and  St  iron-bk  :  Sectile. 

C.  and  St  steel-gy :  Sectile. 

C.  and  St  bkh-lead-ey ;  tarnish  b,  gn :  Sectile. 

C.  and  St  steel-gy,  bkh-gy.     Brittle. 

C.  and  St  steel-gy. 

C.  and  St  silver-w — tin-w.    Not  malleable. 

C.  dark  steel-gy,  iron  bk :  St  rdh-bn,  bk :  Brittle. 

C.  da^  gyh-1^,  bnh-bk:  St  dark  rdh-bn :  Brittle. 

C.  sillver-w  . .  steel-gy :  St  gyh-bk :  Brittle. 

C.  nearly  iron-bk,  dark  gyh-bk:  St  gnh-bk,  bnh-bk:  Brittle. 

C.  gvh,  bnh,  bh-bx :  St  bn,  rdh-bn,  bnh-bk :  Brittle. 

C.  silver- w,  steel-gy :  St  dark-gy :  Brittle. 

C.  iron-bk :  St  rcfli-bn :  Brittle. 

C.  pale  bronze-yw ;  gyh,  gnh :  St  dark  gjrh-bk :  Brittle. 

C.  bk :  St  dark-bn :  Fracture  pCTfect,  conchoidal,  brittle. 


CLASS   IT.    MONOCLINATA. 


SECTION  I.      LUSTRE  UNMETALLIC. 


latMtro. 


CoLoTt  Diapkantitjft  4'g. 


1  Vit,  earthy.  C.  w ;  gyh,  ywh :  T.  alkaltne^Efflor.  usually  in  crusts. 

3  Ad.  C.  cherrv-r :  St  bnh-r :  Trl— sbtrl :  Sectile.  [efflor.  crusts. 

3  Vit,  eaztfay.  C.  w :  Trp — op :  T.  cool,  thai  feebly  saline  and  bitter.    Usually  in 

4  Crystals  coloriess — trp :  also  snowy  fibrous  and  odorous. 

5  Priy  &  ad — vit  C  r ;  gyh :  St  paler :  TVp — sbrtL    Lam.  flex,  in  one  direction. 

6  Priy— «ubmet  C  b,  gn  ;  indigo-b :  St  b,  bn :  Trp—trL    Lam.  flex. 

7  Res.  C.  bright-r :  St  orange-yw — aurora-r ;  Sectile. 

8  Vit  C.  gn ;  wh :  St  w :  Sbtrp — trl :  T.  sweetish-astringent  and  metallic 

9  Priy  and  vit  C.  w ;  gyh,  vwh,:  St  w :  Trp— tri:  Tasteless :  Very  sectile. 

10  Res.  C.  w ;  gyh,  bh,  gnh ;  ywh.  on  exposure :  St  w :  T.  sweetish,  alkaline, 

feeble.    Intumesces  and  then  fuses. 

11  Vit  C.  deep  hyacinth-r ;  ochre-yw :  St  ochre-yw:  T.  slightly  astringent 
ISPrlyandvit  C.w,^h,rdh:  Stw:  Trl— (^ 

13  F^ly,  vity  ad  C.  vanous :  St  w — gy :  Lam.  tough,  highly  elastic. 

14  Vit  C.  emerald-gn,  apple  gn :  St  ywh-gn :  Tip — op :  T.  slightly  bitter. 

15  Sobmet-ad.  C.  iron-bk :  St  dark  dierry-r :  Sbtn— op. 

16  Priy  and  res.  C.  gnh-w,  ywh,  gyh :  St  w :  TVp— trl. 

17  Vit  C.  w:  Tip:  Very  brittle:  Partially  soluble. 

18  Res.  C.  w:Bntae. 

19  Res;.,  ad.  C.  w ;  ywh,  gnh,  gyh :  St  w :  Trp--trL    Rather  sectile. 


M :  T,  when  it  is  the  right  riiomboidal  prism. 

19 
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DETERMINATIVE  MINERALOGY. 


CUaogftT' 


Jifames  of  Spteit' 


HardnMt- 


1  »Trona,  219. 

2  »Glaaberite,  228.         [ores 

3  Atacamite,  293.        Copper 

4  •Aphanesiie,  290. 

5  Cupreous  Anglesite,  284. 

Lead  ores 

6  Vauquelinite,  283.       Lead 

ores, 

7  ♦Chromate  of  Lead,  282. 

8  Haydenite,  342,  52&  [prim, 

9  Heuiandite,  324.       Amyg., 

10  Laumonite,  326.  Pritn,^amy. 

11  •Brochantite,  295. 

12  Green  Malachite,  286.  Cop^ 

per  ores. 

13  Azurite,  286. 

14  •Marjrarite,  320.         Prim. 

15  ♦Huraulite,  267.  Cfran. 

16  ♦Baryto-calcite,  265 

17  Clintonite,  314. 

18  ♦Tumerite,  374.  Prim, 

19  Pseudo-malacbite,  291. 

Copper  ores. 

20  Monazite,  424.  Prim. 

31  ♦Brewsterite,  325.    Amyg., 

prim. 

32  Datholite,  342.  i4my^.,pnm. 

23  »Wagnerite,  234. 

24  Anthophyllite,  372.    Prim. 

25  Sphene,  421.  Prim 

26  Hornblende,  368.       Prim., 

volc.^. 

27  Pyroxene,  364  " 


2-5—3. 


Prtm., 
vole.  ^ 
Prim. 
Prim, 
Prim, 
Prim, 


28  ^iEschynite,  432. 

29  Acmite,  373. 

30  Warwickite,  455. 

31  Allanite,  429. 

32  Feldspar,  34a 


33  ♦Ryacolite,  351.  Vole. 

34  •Greenovite,  433.       Prim, 

35  ♦Amblygonite,  374.  Oranite 

36  ♦Heterozite,  267.      [limest. 

37  Chondrodite,  388.       Prim. 

38  Epidote,  379.  Prim. 

39  Liguiite,  404.  Talcose  rock 

40  Siwdumene,  360.        Prim. 

41  Gadolinite,  431.      Oranite. 

42  EuGlase,  393.  Prim. 


\Sp.  Orgy. |        Fbrm;  M:  M- 
(211.       iKbdl.  1U30  15'. 
2-7— 2-9.  Rbc  83°  20'. 
4-43.         Rbc  1070  10'. 


3. 
3-5—4. 


35-4-25. 
3-5— 4-5 
about  4. 
4. 

4—5. 
4-S-5. 


5. 
5—5-5. 

5-5—6. 


5-6. 

u 

5-5—6. 
« 

6. 


41—4-2. 
5-3—5-5. 

5-5—5-8. 


Rbc.  56°. 
Rbdl.  950  45'. 

Rbc. 


6—6-1.    Rbc.  930  40'. 
2-1—2-3.  Rbc.  98°  22'. 
215-2-2.  Rbdl.  130^  30'. 
2-3.         iRbc.  86°  15'. 
3-7__3.8.  Rbc  1140  20'. 
4—41.    Rbc  1030  42'. 


above  5. 
6. 
(I 

6—6-5. 

6—7. 

i< 

6-5—7. 
(( 

7-5. 


3-5—3-9 
;3— 31. 
2-2—2-3. 
3-6-^-7. 
3^31. 

4-2— 4-3. 

4-8-5-1. 
2-1—2-5. 

2-95—3. 
3^3-2. 
3-V-3-2. 
3-2-^-5. 
2-9— 3-4. 

3-2— 3-5. 

51— 5-7. 

3-2-3-4. 

|3-^-3. 

3-3—3-8. 

12-3—2-6. 

2-5—2-7. 

3-4—3-6. 

3—31. 

13-3—3-6. 

131—3-2. 

!3-2— 3-5. 

3-49. 

3-1—3-2. 

4—4-3. 

2-9—31. 


Rbc.  980  50'. 
Hexag.  tables. 
Rbc.  1170  30'. 
Rbc  106°  54'. 
Rbc  940. 
Rbc  96°  lO'. 
Rbc  141  o  04'. 

Rbc  930  10'. 
Rbdl  93<^  40'. 

Rbc  770  30'. 
Rbc.  950  25'. 
Rbc.  1250  30'. 
Rbc.n.-n=136o8'. 
Rbc  1240  30'. 

Rbc.  870  5'. 

Rbc  1270. 
Rbc  860  56'. 
Rbc. 

Rbc.  1280. 
Rbc  118°  49'.  P: 

=67°  15'. 
Rbc.  1190  21'. 
Rbc  110°  35'. 
Rbc.^1060  10'. 
Rbc  (cleavage.) 
Rbc  1120  12'. 
Rbdl  115024'. 
Rbc.  140O. 
Rbc.  930. 
Rbc  II50? 
Rbdl  130O  50'. 


Mperf. 

Pperf. 

Pperfc 

P  em. 

M  and  T  perf ! 


M  rather  dis. 

Pperf. 

Pfoll 

i  dist 

In  traces,  M. 

Pperf! 

M. 

Fol 

None. 

MperC 

FoL 

€  and  i, 

Ind. 

Pperf. 
Pperf! 

Ind. 

€  perf  I  M  and  i. 
Ind. 

M  perf  cf,  i  some- 
tunes  perf. 
Mdist 


M  ind. 
e  pert 
Ind. 

perf,  i  less  so ;  T 

md. 
Pperf. 


TP 


M  pert 
Pand  M. 

M. 

Mperf. 

Ind. 

Pperf! 


SECTION  II.      LUSTRE  METALLIC. 


1  'Flexible  Silver  Ore,  491 

2  'Miargyrite,  506. 

3  Wolfram,  439. 

4  •FUgionite,  494. 

5  ♦Placodine,  471. 

6  Warwickite,  455.       Prim. 

7  Allanite,  429.  Prim. 

8  *Heteioc]in,  443. 


verysoftJ 

2—2-5. 

5-2-5-4. 

5—5-5. 

7-1—7-4. 

2-5. 

5-4. 

5—5-5. 

7-9—8-1. 

5-5-6. 

b-^-3. 

It 

3-3^3-8. 

6. 

4-6-^-7J 

Rbdl  1250. 

Rbc  86°  4'. 

Rbc 

Rbc  120°  49'. 

Rbc.  640  32'. 

Rbc. 

Rbc  1280. 

Rbc  1380  16". 


Cleav! 

M  imp. 

Mpert 

Mperi: 

Imp. 

«perf. 

Imp. 

Imp. 
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Liutre. 


Color,  Diapkaneityt  4-c. 


2Vit 

3  Ad . .  yit 

4  Prlj. 

5  Ad,  vit 


6Ad. 


.  vit 


7  Ad. 

8  Vit 

9  P  p'liy,  M  Tit 


10  SobpVly,  vit 

11  Vit 

12  Ad  . .  vit 

13  Vit 

14  Friy. 

15  Vit 

16  Vit ..  res. 

17  Met,  met-p'rly. 

18  Ad. 
19Ad..yit 

90  Res. 
21  Vit 

92  Fit 
23  Vit 

24Pri7— «i]biiiet 
25  Ad;  res. 
26Tit,p'rly. 


27Vit..fe». 

38  Res,  sDlmiet 
99  Vit,  res. 
SOSabmet— p'lly. 
31  Sabmet,  res 
32VH;pMy. 


C.  w;  ywh:  St  w:  Trp— trl:  Taste  sharply  alkaline. 

C.  ywh-w,  gyh-w :  St  w :  Sbtrp— trl :  T.  feebly  saline  and  astring. 

C.  gn ;  bkh-gn :  St  apple  green :  Trl — sbtrL 

C.  dark-gn . .  b :  St  bh-gn :  Sbtrl. 

C.  azure-b:  St  pale-b:  Trl— sbtri. 

C.  dark-gn ;  nearly  bk :  St  siskin-gn,  bnh :  Sbtrl^op. 

C.  bright  r:  St  orange-yw :  Trl :  Sectile. 
C.  bnh,  gnh,  or  wine-yw :  Tip— trl:  Brittle* 
C.  w;r,  g,  bnh:  Stw:  Trp— sbtrl. 

_  w ;  ywh,  gyh :  Trp— trl.    Soon  opaque  white  on  exposure. 

C.  emerald-gn*:  Trp. 

C.  gn:  Stpaler-gn:  Trl— sbtrl 

C.  aznre-b:  Stpalc-b:  Trp— sbtrl. 

C.  pearl-gy  . .  rdh-w,  ywh-w :  St  w :  Trl— sbtri.    Rather  brittle. 

C.rdh-yw:  Tip. 

C.  w  ;  gyh,  ywh,  gnh :  St  w :  Trp— tri 

C.  rdh-bn,  ywh-bn,  cqiper-r:  St  ywh-gy:  Lam.  scarcely  flexible. 

C.  y,  bn :  St  w,  gyh-w :  Trp— tri. 

C.  gn:  St  paler-gn:  Trl— sbtri. 


C.  bn,  bnh-r,  bnh-yw :  St  lights :  Sbtrp— op : 
C.  w;  gnh,  ywh,  rdh:  St  w:  Trp— UL 

C.  w ;  ywh,  gyh :  Trp — ^trL 
C.y;  gyh:  Stw:  TrL 


BritUe. 


C.  ywh-gy,  bnh-gn,  ck>ve-bn:  St  w:  Tri— sbtri:  Often  thm  col. 
C.  bn,  bk,  y,  gyh,  gnh :  St  w :  Trl— op:  BritUe. 
C.  gn,  \m,  bk,  w :  St  gyh-w :  Sbtrp— op. 


Cgn,  bn,  gy,  w,  bkh:  St 


Trp— op. 


C.  bk,  dark  bnh-yw ;  St  dark-gy,  neariy  bk :  Trl — op. 
C.  hnh-bk,  ywh,  gnh-bk :  St  pale  gnh-gy :  Sbtrl— -op. 
C.  bn,  iron-bk :  Brittle, 
yit C. pitch-bn,  bnh-bk :  St  gy,  gnh-gy,  bnh-gy:  Sbtri— op:  Brittle. 
C.  w,  gy ;  gnh,  rdh,  bh :  St  w — gy :  Trp— sbtrl. 

33  Vit ;  p*rty.  C.  gyh-yw,  w  or  colnrlees:  Trp :  Fr.  conch. 

34  Vit,  splend,  gr'sy  C.  rose  and  flesh-r :  St  rdh. 

35  Fit . .  p'rly.  C.  pale-gn ;  w :  St  w :  Sbtrp— trl 

36  Res.  C.  gnh,  bh-gy ;  violet  after  exposure,  with  submetallic  lustre. 

37  Fit ..  res.  C.  yw,  bn,  r,  apple-gn,  bk :  St  w,  y wh :  Trp — sbtrl :  Very  brittle. 

38  Fit . .  p'riy.  C.  gn ;  y w,  gy,  rdh :  St  gy— w :  Sbtrp— trl. 

39  Vit  C.  apple-gn ;  often  speckled :  St  gyh^w :  Trp— trl. 

40  Priy.  C  gyh,  ywh-w  :  St  w :  Trl— sbtrl. 

41  Fit ..  res.  C.  dark  gnh-bk :  St  gnh-gy :  Sbtrl— op. 
49  Vit  C.  pale  mountain-gn,  bh,  w:  Trp — sbtrp:  Fragile. 


SECTION  II.      LUSTRE  METALLIC. 


IMet 

2Sobmei— ad. 
3Submet 
4 

5  Met 

6  Submet,  pearfy. 

7  Submet,  res. 
8~  ■ 


C.  externally  nearly  bk :  Lam.  flexible. 

C.  iron-bk:  St  dark  cherry-red:  Very  sectile. 

C.  dark-gyb,  or  bnh-bk:  St  dark  rdh-bn. 

C.  bkh  lead-gy :  Brittle. 

C.  bronze-yw:  Stbk. 

C.  dark-bn  to  iron-gray :    Brittle. 

C.  pitoh-bn,  bnh-bk:  St.  gnh-gy.  bnh-gy:  Op: 

C.  uon-Ut,  iteel-gray. 


BritUe. 
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CLASS    y.     TRICLINATA. 


JV-aviet  of  Species.               \ 

Hardness. 

Sp.  Orav. 
2-2—2-3. 

P:M,P:T,  M:  T. 

CUmmgt. 

1  Blue  Vitriol,  226. 

2-5. 

109<'  32',  1270  40', 

Imp. 

1230  10'. 

2  •Pyrallolite,  308. 

Prim. 

3-5-4. 

2-5—2-6. 

140°  49',  940  36'. 

M,T;<. 

3  Schiller  Spar,  313. 

Serp. 

<( 

2-6—2-7. 

M:T  between  1350 
and  1450. 

Foliated. 

4  Tabular  Spar,  361. 

4—5. 

2-7— 2-9. 

93«>40',l26o?95oi5' 

Perf. 

5Babiiijrtonite,368. 

TraniU. 

5-5-^. 

3-4-5-5. 92o34',88o,  112030'IP  pert                     | 

6  •Latrobite,  356. 

Prim. 

5-5— 6-5. 

2-7— 2-8.l91°9',98o30',93o30' 

P,  M,  T. 

7  Kyanite,  375. 

Prim, 

5—7. 

3-5-^-7. 

930  15',  1000  50', 
IO60  15'. 

Mdist 

8  Albite,  352, 

Prim. 

6. 

2-6— 2-7. 

930  50',    1150  5', 
117053'. 

P  perf,  M  and  T 
leas  00. 

9  •Oligodase,  355. 

IC 

2-6—2-7. 

93045',  1150  30'. 

Pyerydist 

10  •Andesm,  353. 

tt 

2-74. 

Like  Albite  nearly. 

ll*Anorthite,354. 

Vole. 

(1 

2-65-2-aillOo  57',  120o  30'. 

P  and  M. 

12Labradorite,355. 

Prim. 

<( 

2-65-2-8.193°  28^  114°  48', 
1     and  1190  16'. 

PandM. 

13  Manganese  Spar,362.Prtm. 

6—7. 

3-4-3-7.I930  to  94^    112° 

PperC 

30',  1210. 

14  ♦Diaspore,  377. 

Prim. 

6—6-5. 

3-4-3-5. 

71o30',78o40',  650. 

Diagonal  perf ! 

15  Axinile,  407. 

Prim. 

6-5—7, 

3-2-^-3. 

1340  40',  1150  5', 
1350  10'. 

Imp. 

16  Sillimanite,  377. 

Prim. 

7—7-5. 

3-2-3-3. 

M:T=98o,  1100. 

Diag.  perf! 

CLASS    VI.      HEXAGONA. 


SECTION  I.      LUSTRE  UNMETALLIC. 


AVime*  of  Species. 

IfardnesM- 

Sp.  Orav. 

Fitrm,  R :  R. 

CUtnofe. 

1  Nitrate  of  Soda,  223. 

1-5—2. 

20964. 

Rbdn  106°  33'. 

Rperf. 

2  Brocite,  314.               Serp. 

1-5. 

2-35. 

Hezag.  tables. 

Pfol! 

3  Coqnimbite,  225. 

1-5—2. 

Hexag.  pm. 

M  mm. 

4  Chlorite,  317. 

«( 

2-6—2-9. 

Hexag. 

Fol! 

5  •Copper  Mica,  293.       Cop. 

2. 

2-5—2-7. 

Rbdn.  680  45/. 

a,  eminent 

6  Hexagonal  Mica,  322.  [ores. 

2—2-5. 

2-8-31. 

Hexag.  pm. 

PfoL 

7  •Pennine,  3ia            PHm. 

2-S-53. 

Rhom.  tables. 

Fol! 

8  Chbrophyllite,  306.    Prim. 

9  ♦Gigantolite,  307.       PHm. 

1.5__3-5. 

2-7-2-75. 

Hexag.  pm. 

PfiJ. 

2—3-5. 

2-8-2-9. 

Hexag.  pm. 

Pper£,foL 

10  'Light  Red  Silver,  507. 

2—2-5. 

5-4-5-56. 

Rbdn.  1070  36'. 

Imp. 

11  •Cinnabar,  507. 

(( 

7-8—8-1. 

Rbdn.  710  47'. 

a,  perf! 

12  Pinite,  304.                PHm. 

(( 

2-7— 2-a 

Hexag.  pm. 

Psometimea  diat 

13  ♦Cronstedtite,  446. 

2-5. 

3-3—3-4 

Hexag.  pms. 
Rbdn.  IO80  18'. 

a,  cleav ! 

14  *Dark  Red  Silver,  506. 

2-5-3. 

5-7—5-9. 

Imp. 

15  Vanadinite,281.  Leadoree. 

2-75. 

6-6—7-3. 

Hexag.  pm. 

16  •HvdrargilUte,  304. 

17  Calcareous  Spar,  243. 

2-5-a. 

Hexag.  pm. 

Pperi 

2-5--3-5 

2-5— 2-a 

Rbdn.  1050  5'. 

Rperf 

18  •Fahlunite,  305.         Prim. 

3-5-5. 

2-6-2-8. 

Hexag.  pm. 

Pdbt 

2-75^-5 

6-4. 

Hexag.  pm. 

Mimp. 

20  •Grwnockite,  505.      Trup.\3—SS. 

4-&-5.   lH«a^. 

Latdiat 
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CLASS    V.     TRICLINATA. 


Cohvy  DiaphttMMtfy  4rc. 


Lmstr$. 


IVit 
SDoIl;  res. 


C.  sky-blue :  St  w :  Sbtip— trL    Taste  met-astringent 


C.  w;  gnh:  St  w:  Sbtrl— op:  Fracture  earthy. 
3  Me(-p^y— Tit  |C.  dark-gn,  pinchbeck-bn :  St  gyh-w,  ywh :  Sbtrl. 


4Vit..pyy. 

5  Tit,  splend. 

6Vit 

7  Friy— yit 

Srit-.p'riy. 

9  VH . .  Mr.       ' 
10Vit..p'riy. 
llPriy...vit 
ISFily,  M  andT. 

13Vit 

14Vit,splend. 
15  Vit,  ^end. 

16Vit..p*riy. 


C.  w ;  gyh,  rh,  ywh,  bnh :  St  w :  Sbtrp— sbtrl :  Often  fib,  fol. 

C.  dark  gnh-bk :  Tri— op. 

C.  pale-red  or  pink :  Sbtrl — op. 

C.  0,  w,  gnh :  St  w :  Tip— trl.    Crystals  usually  long  and  thin. 

C.  w;  gyh,  rdh,  bhh:  St  w:  Tip— ebtri. 

C.  ywh  and  gnh-w,  w :  Tip — tri :  Fr.  conch — ^uneven. 

C.  w,  j^h:  Tri. 

C.  w:  St  w:  Trp-^:  Brittle. 

C.  w ;  gyh,  rdh,  bnh ;  play  of  cotors :  Sbtii 

C  flesh-r,  bnh-r,  gnh,  ywh,  bn:  St  w:  Tip— op :  Becomes  black  on 

exposure. 
C.  gnh-gy  or  hair-bn:  Tri — sbtrl 
C.  clove-bn,  bh,  gyh,  gnh :  St  w :  Tip— trL    Crystals  flat  and  acute, 

with  high  lustre. 
C.  hair-bn,  gyh ;  Trl    Crystals  slender. 


CLASS    yi.     HEXAGONA. 


SECTION  I.      LUSTRE  VNMETALLIC. 


Coltr,  Diapkanntjf,  <•€« 

w,  reddish,  bnh,  ywh:  Trp:  Taste  cooling.    Deflagrates  on  coals. 

w,  gyh,  bh,  gnh:  Tri— sbtri :  FoL  flexible :  Sectile. 

w,  pale  violet:  Taste  astringent  and  metallic,  nauseous. 

olive-gn,  emerald-gn ;  neariy  white :  Trp — sbtrl :  Lam.  not  elastic. 

gn :  St  gn,  paler  &an  color:  Trp— trl :  Sectile. 

dark  ^,  bn,  nearly  bk :  St  gyh-w :  Lam.  elastic    Lepidomelane 

is  similar,  but  folia  rather  briUle,  and  St  gnh,  C.  bk  ;  Ii.=d. 

be,  hyacinth-r,  gnh,  bkh-^ :  Trp— trL 

gn,  gnh,  gv,  bnh-gn:  Foha  brittle. 

gnh  to  dark  steel-gy.    In  large  hexagonal  crystals. 

cochineal-red:  St  r:  Sbtrp— sbtrL 

cochineal-red — lead-sy :  St  scariet-red.    Lam.  easily  separated. 

bnh-vw ;  peari-gf,  rSi-hn :  St  w :  Sbtrl— op. 

bnh-bk :  St  daik  leek-gn :  Opaque :  Lam.  elastic 

iron-bk— ooch-r:  St  coish-r:  Tri— op:  Sectile. 

straw-yw,  bnh-yw— rdh-bn :  St  w :  Opaque :  Brittle. 

&int  rdh-w :  Tri.    In  small  crystals. 

w,  gy,  r^,  ywh :  St  gyh-w:  Trp— tiL  Sometimes  soft  and  earthy. 

gn ; . .  bob,  bk:  St  gyh-w :  Opaque. 

TW— 4ightbn:  Stw:  Sbtrp— opaque :  Sectile. 

Aooey  andorai^yw:  Styw,rdh:  Sbtip. 


LM$tr0. 


IVit 
2Peariy. 
3 
4VH..p'riT. 

5  a,  p'riy,  K  vit 

6  Friy,  submet 

7  Vit  p'riy,  suhm. 
SPpcAriy. 
9  Vit,  waxy ;  suhm 

10  Adamantine. 

11  Ad  . .  met 
19Re8.p'rly; 

13  Vit  splend. 

14  Met^damant 
UBes. 
16  P  peeriy. 

nrit 

18  Res ; . .  Tit 

ISfies. 

20  Adamantine. 


{^im.C. 

d 

C. 
C. 
C. 
C. 

c. 
a 
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PETERMINATITE  HINERALOQT. 


Xamu  of  Specie*.                fiardnesa.Sp.  Orav. 

Form,  R  :  R. 

CUnf.          1 

1  Magnesite,  i249. 

3—4. 

"2-6—3. 

Rbdn.  107°  22'. 

Rperil                    j 

2  *Dreelitc,  256. 

3-5. 

3-2-3-4. 

Rbdn.  930  94/. 

Ind                         1 

3  DiaUonte,  253. 

(( 

3-5— 3-a 

Rbdn.  IO60  5r. 

R-                            1 

4  Dolomite,  248. 

3-5-4. 

2-8—3. 

Rbdn.  IO60  15'. 

Rperf.                    1 

5  Ankerite,  249. 

ti 

2-9—3-2. 

Rbdn.  IO60  12'. 

Rpert 

6  Spathic  Iron,  251. 

(( 

3-7-^-9. 

Rbdn.  1070. 

RperC 

7  Pyromorphite,  27a 

8  *Mari?ante,  320.         Pnm. 

it 

6-5—7-1. 

Hcxag. 

M  ind.                     t 

3  5—4-5  3—31. 

Hexag. 

Pperf. 

9  Mesitine,  252. 

4. 

3-35-3-7. 

Rbdn.  1070  14'. 

RperC 

10*OligonSpar,252. 

II 

3-7—3-8. 

Rbdn.  1070  3'. 

Rped: 

11  •Nussierite,  279. 

tt 

5—5-1. 

Rbdn. 

12  Flucerine,  258.           Prim. 

it 

4-7. 

Hezag. 

P. 

13  Chabazite,340.ilmy.  4l>rim. 

4—4-5. 

2—2-22. 

Rbdn.  940  46'. 

Rind. 

14  »Beudantite,  522. 

(1 

Rbdn.  920  30'. 

a,  perl 

15  Pvrosmalite,  272.        Prim. 

« 

2'95-31. 

Rbdn,  hexag.  pm. 

a,  em. 

16  •HerecheUte,  344.       Trap.\45, 

2-11. 

Hezag.  table. 

P.perf. 

17  »Alum  Stone,  232.       VbIc. 

5. 

2-6-2-8. 

Rbdn.  920  50'. 

a,  nearly  peril 

18  Apatite,  237. 

19  «  DioptaHe,  289. 

it 

3—3-3. 

Hezag. 

Imp. 

tt 

3-278. 

Rbdn.  126°  17'. 

R 

20  Calamine,  263. 

it 

4-3-4-5. 

Rbdn.  1070  40'. 

Rperfl 

21  WiUemite,  265.    Zinc  ortt. 

5—5-5. 

4— il. 

Rbdn.  1330. 

a,  md. 

22  »SiL  of  Cerium,  428. 

Hezag. 

23  Troostite,  363.            PHm. 

5-5. 

4-41. 

Rbdn.  1150. 

e  perf. 

24  •Cerite,  428.               Prim, 

II 

4-912. 

Hezag. 

25  •Nepheline,  347.          Vole. 

5-S-6. 

2-4-2-65. 

Hezaff. 

Imp. 

26  »Eudialyte,  416.         Pnm, 

6. 

2-85-2-95  R.  73°  40^. 

a,  peril 

27  Quartz,  408. 

7. 

2-6-2-7. 

Rbdn.  940  15'. 

Imp. 

28  Tourmaline,  389.        Prim. 

7—8. 

3^31. 

Rbdn.  1330  26'. 

Ind. 

29  Beryl,  391.                  PHm. 

7-5—8. 

2-6—2-8. 

Hezag.  pms. 

Pind. 

30  •Phenacite,  394.         Prim. 

II 

2-9—3. 

Rbdn.  1150  25'. 

R. 

31  Sapphire,  398.            Prim. 

9. 

3-9. 

Rbdn.  860  6'. 

a,per£ 

SECTION    H.      LUSTRfc   METALLIC. 

1  Molybdenite,  500.'     PHm.  1—1-5.  |4-5-4-8.|Hexa8r. 

Foil 

2  Gr^hite,  519. 

1—2. 

20891. 

Hezag. 

Fol! 

3  •Te^radymite,  501. 

4  Native  Tellurium,  465. 

2. 

7-5- 7-6 

Rbdn. 

a,fbl 

2—2-5. 

5-7—6-1. 

Hezag. 

Imp. 

5  Cinnabar,  507. 

II 

7-8—8-2. 

Rbdn.  710  47'. 

a  perf. 

6  •Dark  Red  Silver,  50a 

2-5. 

5-7—5-9. 

Rbdn.  IO80  18'. 

R  mmw 

7  Poljbasite,  489. 

2-3. 

6-2—6-3. 

Rbdn. 

Ind. 

8  Capillary  Pyrites,  471. 

about  3. 

5-2—5-3. 

Rbdn- 1440  8'. 

Rperf. 

9  Zinkenite,  493.  Antim.cret. 

3-^-5. 

5-3— 5-4. 

Hezag. 

Ind. 

10  Native  Antimony,  466. 

(1 

6-6—6-8. 

Rbdn.  1170  15'. 

a,  perf!    R  diat 

11  Native  Arsenic,  467. 

3-5. 

5-65—6. 

Rbdn.  1140  26'. 

a,unp. 

12  Magnetic  Pyrites,  476. 

13  Copper  Nickel,  470. 

3-5— 4-5. 

4-6-4-7. 

Hezag. 

Pperfl 

5—5-5. 

7-3—7-7. 

Hezag. 

14  Ilmenite,  454.             Prim. 

5—6. 

4-4—5. 

Rbdn.  850  59'. 

Ind. 

15  *Antimonial  Nickel,  469. 

5-5-6. 

7-5— 7-6. 

Hezag. 

16  Specular  Iron,  450. 

17  «Iridosmine,  459. 

5-5— 6-5. 

5—5-3. 

Rbdn.85o58'. 

R  and  a,  ind. 

6—7. 

19-21-5. 

Hezag. 

P. 
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Color,  Diaphaneity,  feT 


Luatra. 


19  Vit  . 
SOVit 
21  Res. 

33  Vit  . 

34  A^ 
25  VH. 
36  Vh. 
27  Tit 

28rit 

29  Tit 

30  VH. 

31  Vit 


.  res. 
p'riy. 


pdjf  gray 


1  Vit — p*riy.  C.  w ;  jrwh,  gyb,  bn :  Trp— op. 

2  Peariy ;  splend.  C.  and  St  white. 

3  l^t . .  p'riy.  C.  roe«-r ;  bnh :  St  w :  TrI— «btrL  [curved  faces. 
4Vit— pMy.           C.  w;   gnh,  rdh,  bnh:    St  w— -gy:   Sbtrp— tit    Cryst  often  with 

5  Vit  C.  w.  gyh,  rdh,  bnh :  St  w,  bn :  "Kl-HibtrL 

6  Vit  .  .  p'riy.        C.  y,  gy,  ash-gy,  bn,  rdh :  Darkens  on  exposure.    Crystals  often  with 

curved  faces. 

7  Res.  C  gn,  bn ;  ywh,  rdh,  gyh :  St  w ;  ywh :  Sbtrp— sbtrL 

8  P  pMy.  C.  pale  pcari-gy,  rdh»w,  ywh :  St  w  :  Tri—sbtrl. 

9  Vit  C.  yw,  rdh-bn :  tri— op. 

10  Vit  C.  ywh :  TrL 

1 1  Greasy,  feeUe.    C.  yw,  gnh,  gyh :  St  ywh-w,  gyh. 

12  C.  dark-b,  r,  ywh ;  deeper  when  wet:  St  w,  or  ywh :  Sbtrl— op. 

13  Vit;  ^eod.         C.  w,  rdh-w  ;  ywh  :  St  w:  Sbtrp— trl 

14  Res.  C.  bk ;  in  thin  ftagments,  deep  bn  and  tri :  St  gnh-gy. 

15  a,  pVly.  C.  pale  bn,  gn,  gy :  St  paler :  Tri— op. 

16  C.w:Tri— op. 

17  Friy  and  Vit      C.  w ;  rdh,  gyh  :  St  w :  Trp— ebtri. 

18  Vit  .  .  res.  C.  Hght  ffn,  wh,  bh :  Stw:  Trp— op:  Brittle. 
C.  emeraud-gn,  bkh-gn :  St  gn :  Trp— trt 
C.  w ;  gn,  gyh,  gnh,  bnh :  ^  w :  Sbtrp— tri. 
C.  yw,  ywh  and  rdh-bn :  St  w,  ywh :  Trl — op. 
C.  pale  ywh-bn  :  Trl 

C.  pale  gn,  y,  gy,  r,  bn:  Stw:  Tro— trl:  Brittle. 
C.  clove-bn,  cherry-r :  St  gyh-w :  Sbtri— op :  Splintery. 
C.  w,  ywh,  gnh,  bih,  gyh,  Mi,  brick-red :  St  w :  Tip-— op. 
C.  bnfa-r,  rose-r :  St  w :  Sbtrii— op. 
C.  various:  St  w,  gyh:  Trp--tTl— op.    Crystals  mostly  hexagonal 

prisms  terminated  l>y  p3nramids. 
C.  b,  bk,  bn,  gn,  r ;  often  brurht :  St  w  :  Crystals  mostly  {msms. 
C.  gn ;  bh,  ywh,  w :  Stw:  Trp— sbtri— op. 
C.  w,  wine-yw,  rdh :  St  w :  Trp— op :  Fr.  like  that  oi  quartz. 
te.  b,  r,  gn,  yw,  bn,  gy,  w:  St  w:  Tip— tH- 


SECTION    II.     .LUSTRE   METALLIC. 


1  Met  |C.  and  St  lead-sry :  Soils  paper — ^trace  on  porcelain  nih :  Lam.  flex. 

3  Met  C.  iion-bk,  datf  steel-gy :  St  bk ;  shining :  Sectile.    Soils  paper. 
Trace  same  as  color. 

3  Met  C.  pale  steel-gy :  Soils  paper.    Lam.  elastic.    Not  very  seetile. 

4  Met  te.  and  St  tin-white:  Brittle. 

5  Submetr— «d  'C.  lead-gy— oochineal-red :  St  scarlet :  Sbtrp — sbtrL 

6  Met-ad.  |C.  iron-black  .  .  cochineal-red  :  St  coch-red  :  Op.    Sectile. 

7  Met,  splend.  C.  iron-bk:  St  bk :  Sectile. 

8  Met  C.  braa8-3rw  .  .  bronze-yw,  and  steel-gy :  Brittle. 

9  Met  C.  and  St  steel-gy. 

10  Met  C.  and  St  tm-w :  Not  ductile. 

11  Met  C.  and  St  tin-w  ;  tarnish  soon  to  dark-gy :  Brittle.  [by  magnet 
13  Met  |C.  bionze-yw,  copper-r :  St  dark  gyh-bk :  Tarnish :  SUghtly  attracted 

13  Met  C.  Coi^ier-r :  St  pale  bnh-bk :  Brittle. 

14  Met  C.  dark  iron-bk :  St  bk  :  BritUe :  Slight  action  on  the  needle. 

15  Met,  splend.  C.  light  copper-r  j  .  ./violet :  St  rdh-bn :  Not  mag :  Brittle. 

16  Met  C.  dark  steel-gy-iron-bk :  St  cherry-r,  rdh-bn :  Oft^  irisedlj  tamished. 

17  Met C.  tin-w,  pale  steel-gy :  St  similar :  Brittle. 
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DETERMINATIVE  MINERALOGY. 


CLASSIFICATION  11^  INDEPENDENT  OF  CRYSTALLIZATION. 

The  following  are  the  subdivisions  adopted  in  this  system  of 
classification.  Particular  explanations  are  given  in  a  subsequent 
page. 

CLASS  L 
G.  under  3*8.    Solid  indiyiduali,  haying  an  acid,  alkaline,  or  nline  taale. 

Skction  1.    Fluixm. 

Inchidee  the  gases  and  liquids.  As  these  species  are  few  in  number,  and  are  associated 
together  on  pages  211,  212,  and  213,  in  the  Descriptive  part  of  the  Treatise,  a  tabular 
arrangement  is  not  given  below. 

Section  2.    Solids. 

Subsection  A.    Easily  soluble. 

a.    Taste  like  that  of  alum.    C<^r  white,  or  grayish.    No  efl^rvescenoe  with  ackls. 

6.    Taste  alkaline.    Cok)r  white,  or  grayish.    Emryescenoe  with  acids. 

c    Taste  sweetish-alkaline ;  ratlier  feeble. 

d.  Taste  purely  saline. 

e.  Taste  saline  and  bitter.    Cobr  white,  or  with  a  slight  Unge  of  blue  or  green. 


CLASS    L 


SECTION  II.      SOLIDS. 


Subsection  A.    Easily  soluble. 
a.     Tditt  like  that  of  alum.    Color  white,  or  grajrish.    No  efieryesoenoe  with  acids. 


AVnuej  of  Species. 


Uardmsi. 


Sp.  Orgy. 


Structure* 


1  Soda  Alum,  216. 

2  Potash  Alum,  216. 

3  *  Ammonia  Alum,  217. 

4  Magnesia  Alum,  216. 

5  Feather  Alum,  215. 

6  Iron  Alum,  217. 

7  Manganese  Alum,  217. 


2—3. 
2—2-5. 


2-3. 


1-88. 
1-75. 


Fib.,  pulv.,  1 

I:  Effl. 

I:  Fib. 

Fib,  mas. 

I :  Fib,  crusts. 

Fib,  or  plumose. 

Fib. 


Priy,  yit 

Vit,  p'riy. 

Resinous. 

Shining. 

Vit,  silky. 

Silky. 

Silky. 


6.     Tatte  alkaline.    Color  white,  or  yeUowish.    Efiervescence  yrith  acids. 


1  Natron,  218. 

2  *Gay-LcBsite,  218. 

3  Trona,  219. 


1  •Bocax,  215. 


1—1-5. 

2—3. 

2-5—3. 


1-4— 1-5 

1-9—2. 

2-1-2-15. 


IV:  Effl,fol, 

IV:  Fol. 

IV:  Fib;  mas. 


Vit 
Vit 
ATit 


c.     Ttfsfe  sweetish-alkafitte. 
I2--3.5.   |1.7-1-75.|IV: 
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/.  Taste  saline  and  cooling.  Color  white.  Deflagrates  on  burning  coals.  Eflferyes- 
ees  with  heated  sulphuric  acid 

f.    Taste  astringent,  metalHc    Often  deeply  colored.    No  eflferrescence  with  acids, 
abeectioii  B.    Solubility  inconsiderable. 

CLASS  IL 

6.  above  1*8.    Tasteless. 

Section  I.    Lustre  unmstaluc 

Subsection  A.    Streak  wbite,  or  grayish-l^te. 
Sohsection  B.    Streak  colored.* 

Sbotion  2.    LucmiB  iobtaluc. 

CLASS  III 

G.  under  1*8.  Lidudes  resinous  and  carbonaceous  minerals.  These  q^ecies  are  not 
included  in  the  table,  for  the  same  reason  as  the  Fluids.  They  are  described  on  pages 
513-620. 


*  A  few  of  the  species  present,  in  their  different  varieties,  sometimes  a  white,  and  in 
others  a  eok»ed  streak,  and  consequently  may  be  found  in  each  of  these  subsections. 


CLAS3   I. 


SECTION  II.      SOLIDS. 

Subsection  A.    Easily  soluble^ 
s.    7«fte  like  that  of  alum.    Color  white,  or  grayish.    No  eflSsnrescenoe  with  acids. 

Coior,  Diaphaneitjf,  4i-c.  i  Bhwpif*. 


1  C.  w :  Sbtrp— sbtrl :  SoL  h  weight  of  water  at  60o. 

2  C.  w :  Trp— trl :  Sol.  16  tunes  weight  of  odd  water. 

3  C.  and  St  gyh-w :  Trp— tri. 

4  C.  and  St  snow-w. 

saw;  ywh,  rdh:  Sbtrl— sbtrp. 
6  C.  ywh-w :  T.  sweetish-astringent 


FusI,  int 
Fus !,  int 


Fu8!,int 

Loses  water  and  ba- 
[oomesred. 


6.    Tofte  alkaline.    Coler  white,  or  yeDowiah.    Effiarresccnce  with  acids. 

1  C.  w,  gyh,  ywh :  Efflcnreecent  iFus ! 

2  C.  w,  gnh,  ywh :  Trp— trl  Not  efflorescent    Partially  soluble.      Deo,  fus  I 
3C  w,ywfa,  gyh:  Not  effl.  or  deliq :  Easily  soluble.  {Dec,  Ais! 

c    7VM<e  sweetish-alkaline. 

1  C.  w,  gyh,  gnh:  Tip— trl:   Effl.  slowly.  lint,  fus.  trp.  vit 

I    glob. 

20 
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DETERMINATIVE  MINERALOGY. 


d     Taste  pun^y  saline. 


JVimj  of  SpeeiU' 

1  Common  Salt,  219. 


Hardnes».\Sp.  Orgy. 


StructMr^. 


|2-2— 2-3.1I:  Fol,ma»;  fib.    |Vit 


Luttn. 


e,     Tatte  saline  and  bitter.    Color  white,  or  with  a  sli^t  tin^  of  bhie  or  ipreen. 


1  •Glaober's  Salt,  220. 

2  'Sal  Ammoniac,222.  V.^e. 

3  •Mascagfnine,  222.      Vole 

4  *Tbenardite,  221. 

5  *Aphthitalite,  222.       Vole, 

6  *Epeom  Salt,  221. 

7  Nitrate  of  Lime,  223. 

8  Nitrate  of  Magnesia,  223. 


1-5—2. 


2—2-5. 
21—3. 
3-^-5. 


1-4— .1-5. 
1-5— 1-6. 


2-7— 2-8. 
1-7—1 


1-62. 
1-74. 


IV:  EfB-crosts. 

I:  Imit, crusts, effl. 

Ill :  Mas,  pulr. 
Ill:  Crusts. 
Mam,  mas. 
Ill :  FU),  Imit,  effl. 
Crjst.    effl.    silken 

tufts. 
Effl. 


Vit 

Vit 

Vit 
Vit 
Vit 
Vit,  p'riy. 


/.     Ta§te  saline  and  cooling.    Color  white.    Deflagrates  on  burning  coalf. 


1  Nitrate  of  Soda,  223. 

2  Nitre,  224. 


1-5—2. 
1. 


2—3. 

1-9—2. 


VI:  Effl.,  gran, 
in :  Fib,  crust 


IVit 

prit 


g.  Taste  astringent,  metallic.    Often  deeply  colored.    No  efiervesoence  with  aeids^ 


1  Copperas,  224 

2  *Botryogen,  227. 

3  White  Vitriol,  226. 

4  Coquimbite,  225. 

5  ♦Yellow  Copperas,  225. 

6  »Cobalt  Yitriol,  227, 

7  »Blue  Yitrid,  226. 

8  •Johannite,  227. 


2. 

1-8—1-9. 

2—2-5. 

.  it 

2— 2-Jl. 

c< 

II 

2-5. 

2-2— 2-3. 
31-3-2. 

IV:  Imit;  pulr. 

rV:  Imit,  mas. 
Ill:  Effl.  crusts. 
VI:  Mas. 

VL 

IV:  Innt:  crusts. 

V:  Mas. 

IV:  Agg.cryst 


Yit 

Yit 
Yit 

Prly. 
Vit,p'riy. 
Vit 
Vit 


Subtectiajo  R    Solubility  inconsideraUe.    Taste  weak. 


1  *8a0SQli9,  214.  Vole, 

S  •Anenous  Acid,  214 

3  •Glauberite,  22a 
4Polyhalite,22a 


1-5. 


1-4 — 1-6.  VI:   cryst  gimins 

Imit 
3-698.      I:  Imit 


2-5-3.    2-75-2-85 
2-7—2-8. 


IV. 

Ill:  Fib.  mas. 


Priy. 

Yit . .  silky. 

Vit 
Res,p^. 
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d     Ta9te  pardj  saline. 


^       Color,  Diapkanuitify  ire 

1  C  w,  gyh,  bh,  rdh,  violet:  Ei^ryesce  with  milphuric  acid. 


BloflDflpOi 


Decrep. 
e.    TmtU  saline  and  bitter.    Cokr  white,  or  with  a  digbt  tn^e  of  Moe  or  green. 


1  C.  w,  gyh :  TVp— op:  T.  cool,  then  feeUy  salme  and  bitter:  Efflor. 

No  efienreecence  with  acids. 
d  C.  w»  jwh,  eyh,  gnh:  Trp— trl:  T.  acute  and  ptmgent:  Not  deli- 

qoeecent :  Ef.  soL 

3  C.  ywh^h-w :  Sbtri>— tri :  T.pmigcnt,  bitter:  Slowly  del:  No  ef. 

4  C.  w :  T  saline  and  bitter:  No  ef.  with  acids. 

5  C.  w,  bh,  gnh :  Trl :  T.  pongent,  saline,  bitter :  E£  sol 

6  C.  w:  Tri:  T.  bitter,  sahne.  * 

7  C.  w,  gy :  Very  deliquescent 

8  C  w :  deltqneseent 


Watery  ftnioii. 

Vol  w.  fumes. 

Decomp.  at  red  heat 

Fuses  at  red  heat 

1. 

Dd ;  fiis.  di£ 

Watery,  fus.,  slight 

det 
Watery,  toL,tea»ce» 

ly  c(et. 


/.     TasU  saline  and  cooling.    Color  white.    Deflagrates  on  burning  eoals. 


1  C.  w,  rdh,  bnh,  ywh :  Tr|>— trl :  T.  more  bitter  than  Nitre:  Deli- 
qnescent:  ££  hot  soL 
S  C.  w:  Trp— trl:  Not  deliquescent  or  effloresceot :  Ef.  hot  suL 


Defl.  with  deep  yw. 

lifirht 

ktes. 


g.   Tatte  astringent,  metallic.    Often  deeply  coloied.    No  effi^rfesceace  with  acids. 

fior,  gn^lasa. 


1  C  gn ;  wh ;  yw  on  exposise:  St  w :  Sbtrp^-trl :  T.  sweetish  as< 
tiinrait  and  metallic 

2  C  hyacinth-r,  ochre-yw:  St  yw,  shining:  T.  slightly  astringent 

3  C.  w :  Tri :  T.  astringent,  nauseous,  metallic :  Very  soluble. 

4C.  w;  tinge  of  violet:  T.  sweetish  astringent :  Hot  sol  precipe. ox. 
5C.yw:T?L  [iron. 

6  C.  flesh-r,  roee-r:  Sbtrp— trl :  T.  astringent 

7  C.  aky-b :  St  w :  Sbtrp— tri :  T.  metalhc  and  nanseoos. 

8  C.  gn :  St  ywh-gn :  Sbtrp— <^ :  T.  bitter,  somewhat  astringent 


Becomes  mag. 

Int 


3or,  b. 
2-5. 


Subsection  R    Solubility  inoonsiderable.     T(uU  weak. 


1  C.  gyh,  ywh-w :  Feel  smooth  and  unetuons :  T.  acidulous,  and 
^cfatly  saline  and  bitter. 

2  (1  w,  ywh,  rdh:  St  w :  T.  sweetish-astringent 


3  C.  ywh,  gyh-w :  St  w:  Sbtrp— tri :  Loses  trp.  in  water. 

4  C.  gy— bnck-red ;  ywh :  Tri— op :   Taste  saline  and  bii 


bitter  weak. 


Fus.  in  candle; 

flame  gn. 
On  char,  vol;  I 

odor. 
Dec 
Fus  !      In   candle, 

qs  bnh. 
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SECTION  I.      LUSTRE  UNMETALLIC. 
Sabflection  A.    Streak  white,  or  grayiah-white. 


Jfames  of  Speetes. 

Hordn«M.lSp.  Orat>.^                Structure.               \ 

Luatre. 

1  •Rnguite,  304. 

2  8aB0iute,316. 
8  »Cimolite,  303. 

4  *NoBtioiiite,  303. 

5  Talc.  315.      Prim.,  amyg. 

1. 

1—1-5. 

21—2-2. 
2-7— 2-9. 

Mas.  like  soap. 
Mas ;  very  soft. 
Mas.  earthy. 
Like  clay. 
III:fol!mas. 

Res. 
Greasy. 
Weak. 
UnctaocB. 
Priy;  eartby. 

6  PywphyUite.  318. 

<« 

Fol!  coarse  gran. 

Peariy. 

7  Horn  fiWver,  299. 

« 

5-5-5-6. 

1:  Crusts;  mas. 

Wazy;..ftd. 

8  'Iodic  SUver,  300. 

$t 

Fol-mas. 

Res. 

9  *Pi«9ophane,  232. 

10  Chlorite,  317. 

11  Carb.  Sflver,  298. 

12  ♦Bromic  Silver,  300. 

13  Hydpo-magneaite,  25a 

Serpentine, 

14  •Horn  Qaicksilver,  300. 

15  *Bi8math  Ochre,  263.  Prim 
16»Scarbioite,302.  O-wacke, 

1-5. 

IC 
M 

1—2. 

1-9—2. 
2-6—2-9. 

2-8-2-81. 

Mas. 

Fol;  gran. 
Mas.  mcrust 
I :  In  concretions. 
Polv.  crasts. 

Vit 

i< 

6-4-6-5. 
4.3«-4.4. 
1-4—1-5. 

II :  Mas,  coatings,  gn. 
Earthy,  mas,  pulv. 
Mas. 

Ad. 

Dull,  earthy. 

Didl. 

17  *K<^yrita,  301. 

1—3. 

like  Clay. 

Vit 

18  •Webrterite,  231.        Clay. 

1-5— a. 

1-e— 1-7. 

Ren,  nas. 

DoU,  earthy. 

19  •HaUoylite,  301. 

1-8—2-1. 

Mas. 

Waxy. 

5K)  Sea  Foam,  308. 

c« 

Mas. 

21  *HydRra8  Mica,  324.  Prim. 
32  Borate  of  Lime,  243. 

it 

Fol! 
IV:  Fib. 

Pearly. 
Vit;  silky. 

33*Ozalateofiroii,230. 

21—2-5. 

Earthy. 

Dun. 

24  Brucite,  314 

25  Gypsum,  240. 

lS-2. 
1-75—2. 

2-3—2-4. 
2-25-2-35 

VI :  Fol ! 

IV:  fd:  Lam,  stel,  fib, 

P'rly. 
Friy,  vit. 

26  •Hydioboracite,  242. 

2. 

1-9. 

mas. 
Fib,  fol. 

27  Iron  Sinter,  26a 

« 

c< 

2-a— 2-4 
2-3-3-5 

Ren,  mas. 
Slender  fib. 

^t ;  greasy. 
Friy. 

t  Nemalite,  Pierosmine,  Picrolite,  (a  variety  of  Serpentine,^  and  Asbestus,  (a  variety 
«lky,  or  like  flax,  and  often  differing  little  in  hardness.  They  may  be  distinguished  by 
and  fibrous  gypsum,  may  also  be  confounded  with  them ;  but  the  former  is  harder  aiM 
jtnd  orumUes  at  once  in  the  bbwpipe  flame,  but  does  noi  fose  at  any  teropenture. 
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CLASS    II. 


SECTION  I.       LUSTRE  UNMETALLIC. 


Sabeectkm  A.    Streak  white,  or  gnyiih-wlBta. 


Cp/or,  Diapkaneitf,  ^eT 


1  C.  BiBkin  and  oil-ffn  7  St  lighter. 

S  C.  w,  ywh,  bh,  rdh :  Abnoet  like  butter. 

3  C.  w,  g;^ 

4  C.  stiaw-TW,  gnh:  Op. 

5  C.  gn,  gnn-w,  w :  Sbtrp— trl :  Feel  soapy 
Sectile :  Lam.  fleziUe,  not  dastic. 

6  C.  am)|e--gn,  w,  gyfa-gn,  biih'-3rwy  ochre- 

7  C.  peaii-gy,  bh,  gnh ;   on  exposure  bnh : 
St.diiimig:  Trl— ebtri:  Sectile. 

8  C.  w,  ywn-gn ;  on  ezposnre  bh :  St  sub- 
met:  Lam.  flex:  SiWery-w  if  pohshed. 

9  C.  dull  green:  Tip:  fragfle. 

10  C.  daik-gn. 

11  C.  ash-gray,  black. 

12  C.  green,  yw. 

13  C.  and  St  w:  Op:  Adheres  to  the  tongue. 


SuLaoi, 
No  action. 
JCur.  acts ;  in  part 
fgehit 


Insol.  nit 


SolLmur. 
Sul 
Mwr,  et 

Nit  el 


14  C.  fwh-gy ;  ywh,  gyh-w:  Trl— sbtri:  Sect 

15  C.  gnh-yw,  straw-yw,  gyh-w.  Nit  sol. 

16  C.  pore-w :  Odor  argil. :  Polished  by  nail 
Absorbs  water  if  immersed  in  it;    trans- 

jpaicDcy  not  increased. 
17C.  w:    Trl—op:   Fr.  earthy:   Splits  into i\r»t  sol.,  no  e£ 
eoL  masses  like  starch,  when  calcmed. 

18  C.  white:  Op :  Fr.earthy :  Adheres  to  thejSol.,  no  e£ 
tonge:  Fed  meagre. 

19  0.  w,  bh:  Sbtrl:  Adheres  to  tongue:  More  iS^ttl.,gd! 
tip.  m  water. 

30  C.  gyh-w,  rdh:  Fed  unctuous:  Absorbs 
water,  forms  paste  without  plasticity. 

21  C.  bk,  ruby-red :  Lam.  not  elastic.  Jlfiir.,  partly  decom. 

22  Cdoriess  or  white :  Fibrous  yar.  odorous. 


23  C.  y  w  :  Op^ 

24  C.  w,  enh,  gyh,bh:  Tii— sbtii:  Lam. flex. 

25  C.  w,  bh,  rh,  jh,  gyh:    Trp— trl:    Lam 
flex.;  inelastic 

26  C.  w,  with  red  tspots :    Him  plates  trl 
Like  fib.  and  fbl.  gypsum. 

27  C.y^andxdh-faiMed,w:  Styw,w:  Trl-op. 

28  C.  gyh,  Wi-w,  ywh:    Trl— sbtrl:    Fibres 
sepaiable:  White  and  brittle  on  exposure. 


Add*. 


Nit  soL,  no  ef.  ywh. 

SoL,  noeil 
No  action. 


SoL  nitf  no  ef. 


Bltwpife. 


6:  Blackns. 

7. 

7:  Becomes  red. 

6:  Loses  color. 

7 :  Swells  i^ ! ! 

FuB.  in  candles,  mur. 

fumes. 
On  char,  fus ! !,  violet 

flisies. 
7:  BlackeDB. 
6. 
1-5 :  SilTer  on  char. 

7. 

On  char,  volatilised. 
On  char,  met ;  voL 


Unalt ;  evolves  water.^ 

7. 

7:  Milk-w. 

7:  Whitens. 

Evolves  water. 
Ejpands  to  a  paste  in 

warm  water. 
Bkns.  in  candle ;  vegeta. 

odor ;  easily  deoranp. 
7:  Wh'ns;  ftiable. 
4-5:  Wh'nslExf.  friable. 

Fus.  easily,  dear  glass, 

flame  gn. 
3:  Arseo.  fumes. 
Op,  friable  in  cande. 


of  Pyroxene  or  ^>niUende,)  are  fibrous  minerals:  sometimes  so  ddioatdy  so,  as  to  bs 
the  characters  given  under  the  several  species.  Fibrous  earbonato  of  lime  or  satin  spar, 
efl^rvesoes  with  the  acids,  and  the  latter  is  softer  than  either  of  the  above,  and  whitens 
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DETERMINATITE  MINERALOGY. 


Xames  of  Speeies- 


1  »Hai(iingerite,  240.     Prim. 
3  »Cotunnite,  275.  Vole. 

3  »Mellite,  231.  Coal 

4  Kerolite,  311.     Serpentine. 

5  *FhftTmaootite,  ^9. 

6  Pmite,  304.  Prim. 

7  Agalmatolite,  307. 

8  Common  Mica,  330.  Prim. 


9  Hexagonal  Mica,  322.Prtf?i. 
Ve9uv. 

10  Zinc  Bloom,  364 

11  *Leadhillite,376.  Leadore9. 

12 'Diozylite,  376.  Lead  ore$. 
13  *Pennine,  3ia 


Soft. 
3—3-5. 


Prtm.3— 3. 


14  Chrysocolla,  38a      Copper 

ores. 

15  »Pyrarginite,  303. 

16  *Ro8ite,  903. 

17  litfaia  Mica,  333.       Prim. 

18  Hyd.  Anthopbyllite,  313. 

19  »Oxalate  of  Lime,  330. 

30  Lqudomelane,  322. 

31  *Chenooopit*te,  269.  Prim. 


22  »CiyoUte,  231. 

33  Picrosmine,  313. 

34  *Hop6ite,  366. 


Prim. 
Prim. 


35  Biomlite,  255. 

36  White  Antimony,  361. 

Anfy  ores. 

37  Angleeite,  377.    Lead  ore$. 

38  »Ceraflite,  375.    Lead  ores. 

29  Corneous  Lead,  375.  2-75— 3. 

Lead  ores. 

30  Vanadinite,  381.  Lead  or e$. 

31  Mdybdate  of  Lead,  280. 

Lead  ores. 

32  TmigBtate  of  Lead,  282. 

Lead  ore$. 

33  vAllophane,  303.  3. 


34  Fahhmite,  305. 

35  Chlorophyllite,  30a 

36  Roielite,  273. 

97  CateareoaB  Sfmr,  343. 


36  Anhydrite,  241. 


Htrdnets.Sp.  Qrav.\ 


Structure. 


15— 2-5.2  8— 2-9.  Ill:  Fol:  Bot 


1-8— 1-9. 
1-5— 1-6. 
2—2-2. 

2-6— 2-8. 
2-7— 2a 
2-8— 2-9. 

2-8-3. 


2a-3. 

3-5— 3-6. 
6-3—6-5. 

6-8—7. 


2-5. 

(f 

« 

2-5-3. 

2—2-5. 
2-5-^. 


1-5—4. 
it 

3-5—3-5. 
3-75^-5. 


Acic  cryst 

II :  Mas. 

Ren,  glob ;  stnict  lam  : 

Cnuts.  [i 

IV:  fol:    Std,  fib, bot, 
VI:  Hez.piMBiM;  ioL 
Mas. 

rV:  Fol!:  Fot-maik 


3—3-4. 


3-7—3-8. 

3-85—3. 
2-91. 

3. 


2-9—3. 

2-5—2-7. 

2-7—2-8. 

3-7-3-75. 
5—5-6. 

6-25-6.3. 

7—71. 

6—61. 

6-6-7-25. 

6-7—6-8. 

7-9— «-l. 

1-8—1-9. 

2-6— 3-a 

2-7—3-8. 

3*5—2-8. 

2^8-^. 


VI:  Fd!:  Foi-i 


Eardiy  incnist. 
IV:  clear:  Ma& 


IV,fcl:Col; 

Fol! 

Bot, 


Mas ;  fbir-nded  pais. 
Mas;  in  giMos. 

Fol !  coarae  gran. 

Fib,  col,  diverg. 

IV. 

Fol! 

MammiflBiT* 

m:lbl:Mas. 

Ill :  cleay  ;  fib,  mas. 

UI:  cleav. 

Ill :  cleav  ;  ind. 
UI:  dear:  Mas. 

Ill:  lam:  Mas. 
Ill:  Col;nd 
II:  Mas. 

VI :  Gbb,  crusts,  mas. 

II :crys. often  tab:  Mas. 

II:  Mas. 

Ren,,  mas. 

VI:  Hex.pms;  ki 

VI:  Hex.pms.ibl! 
m,fd. 

VI:  d!:  fib.imxt,mas. 
ni:lbl:  Lam,  fib,  mas. 


lAutrt. 


Vit 

Ad;..5My. 
Res . .  Tit 
Res,  Tit 

Piiy  and  vH. 
Res . .  pearly, 
Dufl.     [weak. 

Priy,  vit  ad. 


P^y. 

DuD. 
Frl7,re0..ad. 

Priy,ttd..iei. 

Vit,p'riy,8ii 

met. 
Vit,  earthy. 

SbifliBg,  diA 


Peariy. 

Silky. 


Mky. 
^eany. 


Ad  . .  vit 
Res,  shining. 

Vit  .  .  p'liy. 

Priy  vit 

Vitandp'riy. 

Vit 

Ad.  p'riy. 

Ad  . .  vit,  PCF. 
Priy,  ad. 
Ad. 

Res. 

Res. 

Res. 

Vit . .  res ;  en 

fract  sptend. 

R^vit 

Priy,  vit 
Vit 

Vit  p'riy. 
Priy,  vit 
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CoUr,  DU^kmsHif,  ^e." 


iSoL  nil.,  no  ef. 


1  C.  w:  Tip— tri:  Lam.  slightly  flexible. 

saw. 

3  C  boney-yw,  rdh,  bnh :  Trp— trl :  Sectile.  Deooaap.  by  boiling 

4  C.  w,  gn,  bn :   IVp— trl :    Not  adhere  to 
tonge :  Odor  argiL :  Feel  soapy. 

5  C.  w,  gyh,  ywh,  rdh :  Tri— op. 
"  ^*  8y»  ?yh-gn,  bn :  (^ 

7  C  w,  gy,  gn,  yw,  r,  bn ;  none  bright : 
Sbtri:  Feel  greasy:  Seotile. 

8  C.  Taiioiis;    often  bright:    Trp— sbtri 
Lun.,  elastic !  toqgb.    IVescMts  two  axes 
of  polarization. 

9C.4aik^,  bn,M«lybk:   Lam.  elastic 
tough,    nesents  one  axis  of  polarization. 
10C.W,  gyh,  ywh:  Opw 
llCywh-w;  pale  gyh,  gnh,  ywh :  Tip — tri. 


12  C  gnb-w,  ywh-w ;  gyh:  Tip— tri:  Lam. 
flexible. 

13  C  bn,  bnb-r,  olive-gn :  TVp— tri. 


14  C.  emerald  and  pistaehio-gn ; 
boh:  SbtoL 


^  [water. 
Nit  soL,  no  eL 
i9ti2.  partly  sol. 


sky  bine; 

15C.bk,bh:  Ar^^odor. 

16  C.  fiiint  iose-r,  onh-r :  Sbtip :  FV.  splintery 
or  somewhat  fbliated. 

17  C  rose-red,  gy :  Trp — tri :  Lam.  elastic 

18  C.  w,  gnh-yw,  bh-gy :  Op:  SectUe. 
WCw:  Very  brittle. 

SO  C.  Mack:  Lam.  somewhat  brittle. 
91  C  yw,  pale-gn. 

SS  a  w ;  rfa,  ywh :  Sbtro— tri :  More  trp.  in 
WBter:  Feel  greasy:  Odor  argillaceous. 

23  C.  gnh-w,  gnh-gy,  leek-gn  :  SbtrL  sec 
tile. 

S4C.gyh-w;rdh.bn:  Trp— tri.    Sectile. 


Nit,ei\,  wpiecip. 
Nit  soL,  no  ef. 
Mur,  soL 
Nit  soL,  no  e£ 
J^ttsoL 


BUwpjpBT 


[w  fumes. 
1 :  R  flame :  on  char. 
Wh'ns  in  candle:  not 
7.  [bum. 

Fas.w  Amies,  araen.  odob 
3-5:  Whitens. 
7:  Whitens 

5-7—7:  Op. 


5-7:  Op. 


SSCsDow-w:  Tri. 

sea  w;.  .pa]e-r,a8h.gy:  Sbtip— tri:  Sect 

27  a  ywb-,  gyh-,  gnh-w ;  yw,  gy :  Trp— tri. 
S8  a  w,  ywh-w,  rdh :  Tri—op:  Brittle. 

29  C.  w ;  pale-gy,  yw,  greenish :  Trp — tii 

30  C.  fight-bnb-yw,  straw-yw,  rdh-bn :  Sbtri 
—op. 

31  C.  waz-yw,  or  ofange-yw,  ywfa-w  :  Sbtip. 

slitrL 

32  a  gn,  gy,  bn,  r :  Til— sbtri. 

33  a  pale-b;  gn,  bn,  yw  :  Tri:  Very  brittle.|Gelat  with  acids. 

34  a  gn,  dariL-fan,  bk :  Op  :  St  gyh-w. 
I  giA-bn, 


37  a  w  9  gTf  ihy  fpAf  Tfih  \  daik-bn,  bk 


earthy. 


Some  varieties  yery  Boit  and 


38aw;  ik,  bh,  ^h:  Tip-Hri:  dsaragesNoei: 


Nitf  fftttr.  sol;  no 
ef. 


Not  sol.  nit 


SttL,  gn  soL ;    nit. 

yw. 


Eflbrv«soe! 


Abundant  w  i 

Int,  yw ;  w  on  cooling; 

easily  rednood. 
Fus;  glob,  w  on  cooling. 

Fus.  on  edges,  ywh-w. 

enamel 
7 :  B'kns  in  onter  flame. 

Argil  odor. 

Fus. on  edges;  Asr.  ins. 

intum. 
Fus.  gyh  slag;  Rrdh. 


Fus.  bk.  mag.  enam. 
Arson,  fumes ;  tua,  bkh 
mag.  sooria,on  char^silT. 
Fus.  in  candle. 

7 ;  erolTeB  water ;  op. 

Fus.  trp.  ^b.,  flame  gn. 
SMa,  imc  fimes. 

7 :  boTf  trp.  glass. 

Fus.  in  canme  :  on  char. 
vd,moduoes  w.  ooat'g. 

1*5:  bee;  w.slag. 

1 :  on  ch.  mur.  Amies. 

1:  yw  gk>b;  w.  on  cod- 
ing :  On  char.  lead. 

Fus:  oncooPg  again  yw. 

1*5—2.  Dec ;  darkens ; 
on  char.  lead. 
1*5-2;  ox.of  lead  on  char. 

7:  Lose  color,  intum  ;gn 

flame. 
5-6 :6y;  6or!  slow  sol, 

colored  globule. 

> :  Soda,  efl*,  gnh  glob. 
Bkns;  evolves  water; 

hor.  b.  glob. 
7:  W,  IntMisaiigtit 


4:  Evolves  no  moistare ; 
Whitens,  not  ezf. 
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DETERMINATIVE  MINERALOOT. 


AbWMJ  •/  SptcJM- 


Hmrdmest 


Lmstr^. 


Sp.  Orgy.]  Stnictmr§.      "" 

IlTTFib,  lam,  mas.       Vit,  res. 

Ill :  Fib.  lam,  mas.       Vit,  p'dy,  res. 

Ill:  Mas,  fib,  foL  R«»-earUi7. 


I  Celestine,  354. 
9  Heafy  Spar,  257. 
3  Seipentine,  309. 


4  Sulphato-Carixmate  of  Ba- 

ryta, 85a 

5  Havdenite,  343,  536. 

6  FlneUita,  334. 

7  Mimetene,  379.   Lead  ore$. 

8  GibbsHe,  304. 

9,Wliit6  Lead,  374. 

10  Wkhaite,  35«. 

11  *Giffantolite,  307. 

13  *StdUte,  336. '  Amyg. 

13  •ViUarate,  311.    Ihhniu, 

14  Mesole,  334.  Amyg. 

15  *Dreelito,  356. 
I61>ianopte,353. 

17  Strontiaiiite,  353. 

18  Bfagnesite,  349. 

19  Caoozene,  333. 
90  Spathie  Inm,  351. 

31  *Seleoateof  Lead,  380. 

33  WaveUite,  333. 

33  Stilbite,  33a  Amyg.,pnm. 


3-75-3- 

2-75-3-25I4- 


5.3-8--1. 
4-3— 4-8 
5.3-4— 2-a 


3. 
3. 

3-75^-5. 
3-^-5. 


3--3-75. 

3-^-5. 

3--3-5. 

u 

3-5. 


iSe»y.3-^ 


3-35-4. 
3 


Serp, 


34  Heulandite,  334.      Amyg., 

35  LauBBonite,  336.  Am^fg,  ^ 


36  •Fynllolite,  306. 

37  Schiller  Spar,  313. 

38  Dolomite,  34a 

39  Ankerite,  349. 

30  Anagonite,  346. 

31  Seoiodite,  369. 


33  *Leaoophaiie,  335. 

33  Baiytoealcite,  355. 

34  *Hedyphaiie,  37a      Prim, 

35  Pyraaioiplitto,  S7a     Lead 

ores, 

36  *Hiiraalite,  367.         Cfran. 


37*KiUmito,S05. 


iVmL|4. 


above  3.  3*37. 


141. 


6-4— 6-5. 
3-4. 

6-1— 6-5. 

4-3-4-35. 

2-8-2-9. 

2-613. 

2-9-3. 

2-3—2-4. 

3-3--3-4 

3-5-^-6. 

3-6^-72. 

2-9—3. 

3-35-3-4. 
3-7—3-9. 

2-3—2-4 
3-1— 3-2. 


Hex.  prisms  with  teim.  Vit 
pyramids.  i 

IVicleav.  ,rit 

III :  rbc,  oet  I 

VI:  Imit:  Mas.  Res. 

StalaC)  amdU  botryotd.  Faint 

IIL  Col ;  mas.  gmn.      Ad :  res. 


Ill :  Imit,  cd,  mas. 
Hezag.  pms ;  foU  ! 


Vit  .  .  res. 

I 

Vit  .  .  waxy, 

I  sobmet 

Silky. 


Ill :  acic  rad. 
Ill ;  Ac*  oct 
III:  ol:  CoL  lam,  rad, Silky, p'riy. 
crest-like  aggreg ;  mas. 
VI :  cleav.  in  traces.       Priy  :    Splen. 

on  fract 
VI :  cleav :  Bot  mas.     Vit,  p'rly. 

Ill :  cleav :  Fib,  mas.    Res :  .  .  vit 

VI,  cl ;  fib.  mas.  Vit ;  ailky. 

In  tufts,  silky.  I 

VI,  cleav  I  foL  mas.       Vit,  pMy. 


Spher,  bot,  fib. 


tGreasy — vit 


Illf  Ddicatelycol-hem-Friy,  vit 

isph,  stel,  fib.  I 

III;fol!Rad,div,Bhcaf-Vit;  .  .  p'riy. 

aggreg,  glob  ;  particles 

lam.  or  fib.  ! 


2-15-2-25 IV:  foil  mas. 
3-35-3  35|IV:  Mas. 


3-5— 3-6.  V:  gran. 

3-5— 3-7.V:fol!  lam. 

2-8— 2-9. VI: cleav:  Imit: 
2-9-5-2.  Vi:  Mas. 

2-8—3.    in :  Col,  fib,  imit 

1-^-3. Ill:  Mas. 

3.9 3, 

3-6-^-7.  IV:  Mas.      , 
5-4— 5-5.  VI:  Mas. 

6-5—71.  VI :  Gbb,  len,  bot,  fib. 

IV. 


Friy  and  vit 
Vit  .  .  p'riy. 

( 

Doll;  res. 

Met-p*rly,  vit 


I3-6— d-aCiyit:  mas. 


.p'riy. 


vit 


1^*5 

VH  . 

Vit  . 

Ad  . 

Vit 
Vit  . 
Ad  . 

Res. 


Vit 

Vit;  weak. 
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1  C.  w,  bh,  ih,  fleBb-red :  Trp— sbttl 

a  C.  w,  ywh,  gyh,  bh,  bnh,  rh :  Tip— sbtrL 

3  C  dark  or  light  green  to  gnh,  bh-w ; 
none  bright:  Tri— op;  Sect:  Fed  often 
soapy. 

4  C.  snow-w :  Tri 

5  C  bhn-yw,  wine-yw :  Trp— tiL 

6  C.  w :  Trp. 

7  C.  pale  y w ;  bnh,  bnh-r :  Sbtrp — tri. 

8  C.  gnh-,  gyh-w :  Tri :  Surface  smooth. 

9  C.  w,  gyh,  bnh :  St  w,  gyh  :  Trp— tri. 
Brittle. 

10  C.  w,  jTwh-w,  orange-yw,  gyh :  Sbtrl — tri 
Brittle. 

11  C.  greeniah  ,  .  dark  sted-gy. 

13C.W:  Tri 

13  C.  ywh-gn :  Subfrp :  Fr.  granular. 

14  C.  gyh-w,  ywh :  Tri :  Lam.  slightly  elast 

15  C.  and  St  w. 

16  C.  rofle-red ;  bnh :  Tri— sbtrt. 

17  C. 
w: 

18  C.  w,  ywh,  gyh,  bn :  Tip— op. 


lifffat-^,  pale  ywh-bn,  yw,  gy,  w :  St 
Trp— tri. 


19  C.  yw,  jrwh-bn ;— Im,  on  exposure, 

20  C.  ywh-,  ash-,  gnh-gy ;  rdh :  Darkens  on 
enposure :  SbtxL 

SI  Cf.  Bu^phur-yw:  Brittle. 

22  C.  w,  gnh,  bh,  ywh,  bnh :  Tri. 
23C.w;  yw,r,bn:  Stw:  Sbtip— tri. 


JSdd*. 


Noe£ 
Noef. 


Sol!  inhotmt 

NU.  Bcl  ef. 
EtniU 


Mur.  gel 
Strong  acid,  soL 


E£iit^. 

Ei  mur.  and  nit. 

Nit  slow  soL,  Ettle 


24  C.  w,  r,  gyh,  bnh:  Sbtip— trL  Mur.  sd,  not  gel 

25a  w;  ywh,  ^:  Stw:  Tri:    BecomesGdat 

white  and  friable  on  exposure. 
26C.  w;  gnh:  sbtrl-op:  Fr.  earthy. 

27  C.  ohre-gn,  bkh-^,  pinchblK  bn :  St  gyh- 

w . .  y^ :  Sbtii    LanL  separable. 

28  C.  w  ;  rdh,  gnh,  ry,  bn,  bk :  Sbtrp— tri. 
29C.w;  grh,  rdh,  bnh:  St  w— bn:  Tri— 

sbtri :  darkens  on  exposure. 

30  C:  w,  gy,  yw,  gnh,  bh :  St  gyh-w:  Trp— 

tri.    Brittle. 

31  C.  leek-gn,  gnl^-w ;  bh-w,  liyer-bn :  Sbtipw 

— sbtii 

32  C.  pale  dirty-gn,  to  wine-yw :  Trp — ^trl. 

33  C.  w ;  gyh,  jwh,  gnh:  Trp-^irl 
34C.w,^.w:  TrL 

35  C.  gn,  yw,  bn ;  orange-yw :  St  w ;  ywh  : 

sbtrl— sbtrp:  Biittle. 
36C.  rdh-yw:  Tip. 
37  C.  gnh-flT,  bn:  Bt  ywh-w:  Tri— sbtrl 

21 


Pulv.,  some  e£  mt 


BlowpipeT 


3:  Deo;  op:  phos. 
4:  Dec. 
6:  Hardens. 


1 :  On  ch.  arsen ;  lead. 
7 ;  Whitens:  Wuc,  with 
cobalt 
1 :  Dec ;  yw,  r ;  met-lead. 

2:  Op.gk>b. 

Fus :  intum.  gnh  slag. 

FuB.  efl  w.  enam. 
7 :  oor,  gtk  enam. 
2-5.       * 


SoL  hot  nit;  eyoL 
vap*8  cono.  glass. 
GeLinmtdif! 


Ef. 

SomeeC 

E£  mt  and  mttr. 


Ef.  in  mt  or  f 
SoLhotni^. 


7:  Bn.  or  bk ;  dec  Bar. 
▼iolet-b.  glass. 
5*5 :  colors  flame  rdh. 

7. 

Bor.  fus.  red  bead. 

5:  B^kns ;  mag ;  Bor.gn. 

Fus ;  odor  of  horse-rad- 
ish, on  charcoal 
7:  Op. 

2*5 :  Intu.  colcnkss  glass. 


2—2*5:  Intum. 
2*75—3 :  w.  firothy  mass. 

bk.  then  w ;  intmn.,  fus. 
on  edges. 
5 :  Daraer  bn,  more  met 

7:  sometimes  darkens. 
7 :  B'kns.  infus.  mag. 

/ 
7:  Deciep;  phosph.  on 

red  hot  iron. 
2:  r&-bn.  scoria;   ar- 

n.  ftimes. 
Violetglas8,ooHIes8,oold. 
7 :  Bor.  fus.  trp.  glass. 
W.  finable  mass :  Fhune 

gnh-b ;  on  char,  arsen. 
1*5;  polyhedral  gbb. 

2:  Bk,  met  button. 
Whitsns ;  ftn.  w.  enam. 
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DETERMINATIVE  MtNERALOGT. 


UmrdnesM.  Sp.  Orgc. 


Strmetu 


Barnes  of  Spuiea. 


1  Fluorspar,  236. 

2  Mesitiiie  Spar,  252. 

3  •Oligon  Spar,  252. 

4  *Na88ierite,  279.  Lead  ores. 


5  •Margarite,  320.         Pnm,  3-5— 4-5. 3—31, 

6  *Bi6mutb  Blende,  263.  *'        ,5-9— ^1 

Prim, 

7Chabante,340.iimy.,j)r»m.4— 4-5.    2—2-17. 
8  •PhiUipsite,  332.  Pnm.  voU.     "         2—2-2. 
9HanDotome,331.iimy^.4<^      **        2-3—2-5. 


31—3  2. 
3-3-3-65. 
3-7— 3-8. 
6-5-1 


10  Epistilbite,  329.  Amfg.,wlc. 

11  ♦CarphoBidcrite,  272. 

12  *Edmgtomte,  330.    Amyg. 

13  »Pyro8malile,  272.      Prim. 

14  »Flucerme,  258.         Prim. 

15  Tungst  of  lime,  260.  Prim. 

16  *Plumbo-rc8mite,  285.  Lead 

ores. 

17  ^Bismutite,  262 


18  *HerBchelite,  344. 

19  »Thoni»oiutc,  330. 

20  Tabular  Spar,  361. 

21  Beudantite,  522. 

22  Clintonite,  314 

23  Apophvllite,  327. 

24  ^Dyaclasito,  335. 

25  »Tamerite,  374. 

26  Pectolite,  334. 

27  Apatite,  237. 


Bism. 

Trap. 
Amyg. 


Vole.  4^. 
Amyg. 

Prim. 
Amyg. 


4—5. 

4-5—5. 

4—5. 


2-2—2-3. 

2-5. 

2-7—2-8. 
3-31. 

4-7. 

6—6-1. 
6-3— 6-4. 

'6-8—7. 

2-11. 
2-3—2-4. 
i2-7— 2-9. 

3—31. 


[,  cleay  ! :  Ma 
VI,cleav: 
VI,  cleay :  mas. 
Vi;  rbdn:  Mam. 
VI,  fol !  gnuL 
I :  Glob,  col,  mat. 

VI:  od.  mas. 

Ill:  rad. 

Ill:  rarely  maj. 

Ill,  cleav !  Mai. 


4-5—5.   l2-3— 2-4. 
I2-25-2-4. 


28  Electric  Calamine,  265. 

29  Yttrocerite,  259.         Prim 

30  •  Basic  flucerine,  259. 

31  Natrolite,  332.  Vok.,amyg. 


5. 
4-5—5-5. 


32  »Poonahlite,  333, 

33  *Carpholite,  375. 


Amyg. 
Gran. 


34  *Alum  Stone,  232.  Vole. 

35  •Childrenite,  235. 

36  Humboldtilite,359.  Vole.  5. 

37  *Hcrdcrite,  234.  Prim. 

38  »GlaucoUte,  346.  Prim. 

39  'Triphyline,  269.  Prim. 

40  *Pho6.  iron  and  mang.,  267. 

41  Calamine,  263. 


42  Analcinie,337.  Amyg.,vole. 

43  »Brew8tcrite,  325.     Amyg. 

44  *Soolecite,  335.  Vole  amyg. 


'2-69. 
3-3-3. 


5-^-5. 


3-2—3-5. 
3-4— 3-5. 

2-1—2-3. 

2ia 

2-9-3. 
2-6—2-8. 

2-9-3-2. 

2-9—3 

2-7—2^. 

3-6. 

3-9—4. 

4-2—4-5. 

2—2-3. 

2 


1-2-45.  IV, 


Reni^srm  ma 
II;  minute. 
VI.Hexag:  Mas. 

VI:  Mas. 

II :  Rai,  col,  mas. 
Renifonn. 

Acic.,  mas. 

VI.  bexag,  cleay. 
Ill,  cl :  fib,  rad,  mas. 
V:  fib.  lam. 
Rbdn,  920  30'. 
IV:  fd! 

II,  foil 
Fib. 


IV.  ClTSt 

Glob,  div,  fibres. 
VI.Heiag:  CoL 

in.  cl:  Fib.bot, 
III. cleay:  Mas. 
I :  Massiye. 


Ill:  Acic  SteL,  mas. 


IIL  Slender 
Fib,  rad,  si 

VI.  Mas. 


III. 

II ;  cleay. 

IIL 

Mas.  imperf.  cleay. 

Ill,  cleay ;  mas. 

Like  apatite  7  mas. 

VI :  Bot ;  ren ;  mas. 


I :  Gran,  Mas. 
,  Cleay! 


Vit 
Vit 
Vit 

Greasy. 
Prly,  yit 
Res  .  .  ad. 


VU; 

Vit 
Vit 


Ltutn. 


.  ad. 


Pearly  .  .  yit. 

Res. 

Vitreous. 

Peariy. 

Weak. 


Vit  - 
Res. 


ad. 


Vit;  duD. 


Vit  .  .  p'rly. 
Vit  .  .  p*riy. 
Res. 
Met-peariy. 

Prly  and  yit 
Somewhat 
►My. 


>ubad., 


q>l€nd. 
Vit  .  .  p*riy. 
Vit  ..  res. 


ru 


Vit, 


2-2— 2-3. UI:  Diy;  Rad;  mas. 


. .  p'liy,  ad. 
:,p'riy. 


Vit 

Vitreous. 

Vitreous. 
Silky. 

Vit  . .  peariy ; 

earthy. 
Vit ..  res. 
Vit 

Vit ..  res. 
Vit 

Vk . .  greasy. 
Greasy. 
Vit . .  peariy. 

Vit 

Vit,  peariy. 

rit . .  peariy. 
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CW»r.  DUpkeauii^,  ^re." 


Bl&wpip:' 


1  C.  w,  y w,  b,  gn,  r,  often  hyei? :  Trp— tri. 
aCywh:  Tri—BbtoL 

3  C.  y  w,  rdh-bn. 

4  C.  yw>  gnh,  gyh :  St  ywh-w,  gyh. 

5  C.  pearl-^,  nlh-w,  ywh-w :  Trl— ebtri. 

6  C.  dark  hair-biowii)  ywb-gji  atraw-yw 
St.  ywh-gy. 

7  C.  w,  nffi,  y  wh :  Sbtrp— 4d. 
8C.  w;  rdh:  Tip— op. 

9  C.  w ;  gy,  yw,  rh,  bnh :  Sbtrp— trl :  Cry»t 
oftoi  crossed. 
IOC.  w:  Trp— sbtrl 

lie.  straw-yw:  St  glimmering:  Feel  greasy. 

12  C.  gyh-w :  Sbtip— trl 

13  C.  pole  liver-bn,  gy,  go,  gnh-w :  St  paler. 

14  C.  daik  tHe-r,  ywh;  deeper  when  wet 
Sbtrir-op. 

15  C.  w,  ywh,  bnh,  orange-yw 

16  C.  ywh,  rfa-bn,  ywh-w ;  striped :  Trl : 
semoles  gum  arabio. 

17  C.  green,  dirty-gn,  straw-yw,  gyh :  Sbtri 
-op. 

18  C.  w;  Trl—op:  Cleav.  perf.  par.  with  P. 

19  C.  w;  bnh :  Trp— trl:  Brittle. 

^  C.  w,  gyh-w,  ywh,  ih,  bnh :  Sbtrp— tri. 
21  C.bk:  St  gnh-ey:  sbtrL 
h-bn:  Sbtri: 


23C.rdh.| 


Foliated  struct  distinct 


23  C.  w,  gyh  ;  bh,  gnh,  rh:  Trp— op. 

24  C.  w,  ywh,  bh :  Sbtrp— sbtrl :  Very  tough. 

25ayw;  bn:  Trp— tri 

26  C.  w;  ywh,  gyh:  C^  Resembles  mesotype. 

27  C.  sea-gn,  bh,  wh,  gy,  rh,  bn ;  none  bright 
Tip— op:  Brittle. 

28  C.  w ;  b,  gn,  yw,  bn:  Trp— trL 

29  C.  Tielet-b,  gv,  w ;  rdh-bn:  Op. 

30  a  fine  yw,  rdh,  bnh:  St  yw :  SbtrK-op. 

31  C.  w;  ywh,  gyh:  St  gy:  Tip— tri. 

32  C  w:  Trp— tri. 

33  C.  8traw-y w,  wax-yw :  Op :  Very  brittle. 

34  C.  w;  rii,  gyh:  Tip— sbtri. 

35  C.  y,  pale  ywh-bn,  ywh-w:  St  w:  Tri 

36  C.  y,  ywh-gy,  bn :  Sbtip. 


37  C.  ywh-,  gnh-w :  Tri :  Very  brittle. 

38  C.  kvendear-b;  gnh:  Sbtri:  Fr.  splinte 

39  C.  gnh-gy,  bh :  St  gyh-w :  Tri— sbtri 


40  C.  ck>ve-bn :  St  gyh-w. 

41  C  w,  gyh,  gnh,  £ih,  gn,  bn:  Sbtrp— tri. 

42C.w;  rcfti,gyh:  Tip— op:  Brittle. 

43C.  w;  ywh,  gyh:  T^p— tri. 
44  C.  w:  Tip— tri 


jMd9. 


SuL  f urn.  cor.  glass. 
Nit  pulv.  slow  soi 
Nit  pulv.  slow  soi 
S(4.  nit.f  no  ef. 


Hot  acid  acts  slow- 

Soi    strong   mur; 
ezc't  sii 


Soi  mur;  exc't  sii. 

Yw.mfi{<;not8oi 

Mur.  yw.  soi 

Jlftir.  gei 

Acted  on  by  nit.  &, 

mur. 
Nit  subgelat 
Mur.  gel! 


NU.    soi    slowly ; 

no  et 
Gei  in  hot  nit  [yw. 
Pulv.  soi  hot  mur. 
Afttrodorous  Amies. 

Gel !;  also  after  be- 
ing heated. 


SoiSiii 

Gelatmt 

Soluble. 

Nit  e£ ;  not  gei 

Goifmir. 

Soi 

G^ !  mt  and  mur. 
befofe,  but  not 
after  ignitiiQii. 


3—3*5:  Deo;  phoe! 

7. 

7 :  Bor.  amethyst  gk)b. 

Whitish  enamei 

Intum;  fns. 

1*5 :  dark  yw ;  w.  ftim. 

char,  ywh-gy. 
2*5 :  Spongy  glass. 
9. 
Phos,  yw.  light ;  on  ch. 

ius,  no  intum. 
Froths,  vesio.  enam. 

[ftis'bk. 
Bk;  fus.  diimag:  Bor. 
W,  op;  fus.  dif.  trp.  glass. 
Reddish-bn ;  mur.  torn ; 

fus.  dif. 
7 :  Bor.  fbs.  dif;  blood-r 

in  outer  flame  while  hot 
5:  Dec. 
Dec ;  evolves  water ;  inf. 

enam.  on  char. 
1 :  Eff ;  met  glob ;  on 

coal  white  coating. 

2 — ^2*5 :  Int  snow  w,  op. 
5  :  Bor.  fus !  trp. 

7  :  Bor.  trp.  peari. 

2 :  Exf.  int  w;  Bor.  fus. 
3—3-5 :  Op  ;   Bor.  trp 
glass. 

Fus.  trp.  glass. 
5:  B<w.  fus! 

6:  Op,int,ph;  Bor.fVis. 
7:  Whitens. 
7 :    Bor.  slowly  a  gbb. 
blood-r,  while  hot 
2:  Op;  glass;  phos. 

2-5. 

4 :  Intum,  Bor.  trp.  vio- 
let 
7:  Dec.  pulv. 


5  :  spongy,  trp.  glass. 

5 :  Bor.  foa. 

2 :  gy,  met  bead.  [mag. 

Deo:  fus.  bh-bk  glass, 

7 :  Op ;  w.  flocks  of  ox- 
yd  of  line 

2*5  Intum.,  glassy  glob- 
ule. 

3 :  Op.  fioths. 

2*5 :  Op,  and  cuils !  in 
outer  flame. 
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DETERMINATIVE  MINERALOGY. 


|2— 9-3 
3-^-2. 


Jfitmu  tf  Speeu»»  HardnetM.\Sp.  Orm 

1  DBtholite,342.iimw,0rtm. 

2  Antfaophyllite,  372.    Prim. 

3  *WagDerite,  234. 

4&iheQe,421.  Prim. 

5  TViplite,  266,  Granite. 

6  *WiUeimte,  265.  Calamine. 

7  »Yttro-Columbitoy435 J'rMW 

8  Troostite,  363.  Prim.  5-5. 


9«CeiUe,428. 


Prim. 


3-2- 3-5.  IV:  Lam,  Mas. 


3-4-3-8. 

1. 
5-3— 5-9 

1. 


4-8—5. 


10  *MaffiieBian  Phaimaoolite, 

239. 

11  Scapdite,  357.  Prim. 

12  Pawvskite,  424.  Prim. 

13  BfAUmlLd,3^.Prim.limest. 


5-6. 


5-5. 
5—6. 


14  HomUende,  368. 


15  laxuHte,  347. 

16  Pyroxene,  364.  Prim.,  vole., 

basalt 


17  «Sodalite,  338. 

18  »Leucite,  338. 

19  »Nq)helm6,  347. 
90  'Li^  Lazuli,  339. 


Vole 


Prim 


IV:  Fib,  boUmae. 
IV,  CI:  CoT,  fib-mat; 


IV. 


5-5—6. 


21  »Gehkiiite,  359. 

limest.,  vole, 

22  *Rom€me,  262.  Prim  • 

23  Apmite*  373.  Prim. 

24  AUanito,  429.  Prim. 
25Sai]B8uzite,345. 

26  Babingtomte,  36a  OranUe. 

[Dolom. 

27  vPericlase,  405.         Venn. 

28  'Anatase,  423.  PHnu 


Prim. 

Vole. 
Prim. 

Vole. 
Prim. 
Prim. 


29  Feldspar,  348. 

30  *Ryacolite.  351. 

31  Albite,  35^ 

32  *ABorthite,  354. 
33*Oiigoclase,355. 

34  Labradoiite,  355u 

35  ^Haayne,  339. 

36  ^Andeain,  353. 

37  ^Eudialyte,  416. 

38  *Tiii^iioi0, 346. 

39  *AmbIygonite,374.iS'rantt<. 

40  *H«Ceraiite,  267. 

41  Opal,  414. 


Prim. 


Sinutmr$. 


Lam,  Mas. 
yi:  Ren;  Mas. 

graina. 
VI:  " 


Mas. 


2-5—2-6.  MassXYe,  Mated. 


2-6— 2-8. 
401-4-1 
2-8-^. 

2^9—3-4. 


II:  maa;  Col;  lam. 

I.  Cube. 

Cleav;  mas;  gran. 


3—31 
32—3-4. 


2-2-2-43 
2-4—2-5. 

2-4—2-6. 
2-5—2-9. 

2-9-^-1. 


about  6. 


5.5-6.5.2—2-3. 


IV:Rad,cd)fib,mas. 


lU:  Mas. 

IV,  cleav :  mas,  fib. 


I:  Mas. 

I,  Trapezohedrons ; 

Mas. 
VI,  hexagonal :  mas. 
I,  Dodeo :  mas. 


II :  in  crystals. 

II ;  nunute  cryst 
3-2—3-4.  IV,  kmg  pointed  cryst 

3-3— 3-8. rV:  Mas;  acic. 
3-2 — 3-4  MassiTO,  cleaT. 
3-4-3-5.  V. 

3-75.       Cubic 
3-8—3*9.  II.  In  crystals. 

2-35-2-6. IV,  cleav:  Mas. 
2-5—2*7.  IV  ;  in  glassy  ciyst 
26—2-7.  V, cleav :  Lam,  gran. 
2-65-2-8.  V :  Coarse  coL,  lam. 
2-6-2-7.V;  cleav. 
2-65-2-8. V,  cleav:  Mas. 

2-7—3-3.  Dodec 
2*74.        V;  cleav.  mas. 
2-85-2^5  VI,  cleav:  Mas. 
2-8 — 3.    Renilozm;  no  cleav. 

3— 3-L    IV:  Mas.andooL 


3-35-3-55 IV,  cleav  i 


Mas,  iibitative. 


Lustre- 


Vitreous. 
Pearly. 

\rit. 

Ad  ..resin. 
Res.  .ad. 
Resinous. 
Submet;  vH. 
Vit;..rBs. 

Ad. 

Waxy. 

Vit;  p'rly. 

Met-ad. 

Vit 

Vit . .  p'riy. 


Viu 
Vit..rea,p'rly. 

Vit 

Vit  not  strong. 

Vit;  greasy. 
Vit 


Vit . .  roj. 

Vit,  submet 
P'rly..vit,ie8. 
Vit  splend. 

Vit 
Met-ad ;  res. 

Prly;  vit 
Vit-p'riy. 
Priy,  vit 
Frly . .  vit 
Vit,ply,greMy 
Friy  . .  vit 

Vit 

Vit . .  p'rly. 

Vitreous. 

Waxy,  duH. 

Vit  and  p'tfy . 

Bos. 

Vit. .res. 
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Blotpp^eT' 


CoUr,  DUphmmt^,  S,"* 


Hot    SuL  evolves 

Fluoric  acid. 
NU.  sol.  ezc*t  83. 
Nit.  sol.,  no  ef. 
Mur.  or  mi.  gel. 

Sd.  mur.;   odor 
chlorine. 


1  C.  w ;  gnh,  ywb,  gyh,  rdb:  Trl— sbtrl.       Gel !  nit. 

3  C.  jwh-gy,  bnh-gn,  clove-bn:  Trl — subtrL 

3C.eniige-yw;  gyh:  Tri. 

4  C.  bn,  yw,  gy,  gn ;  not  lively :  Sbtrl — op. 

5  C.  bkh-bn :  St  ywh-gy. 

6  C.  w ;  vwh,  rdh-bn :  Trp— op. 

7  C.  Ue,  bn,  3rw,  gnh :  St  gyh-w. 

8  C  pale  gn,  jrw,  gy,  rdh-^ ;   ncme  bright : 
Trp— trl 

9  C.  dove-bn  . .  cheny-r ;  gyh :  Sbtrp— op : 
St  gyh-w:  Brittle. 

10  C.  ^rty-w,  h(mey-yw:  Brittle. 

11  C.  w ;  gyh-bk,  gnh,  rh :  Trp— «btrl. 

12  C.  ffvk  to  iron-bK :  St  eyh-w  :  op. 

13  C.  bfa-gy,  ywh-gy,  gyh-w,  often  y  w.  on 
ezposnre. 

14  C.  gn.  of  various  shades,  w,  bn,  bk,  and 
mtennediate  shades :  Sbtrp— op.  Some  fi- 
bfoos  varieties,  like  cotton  or  flax,  and  soft 

15  C.  pore  blue,  ffnh-b :  St  w :  Sbtip— op. 

16  C.  gn,  bnh,  gyh,  wh,  bkh :  Trp— op.  Some 
fibrras  varieties  resembling  those  of  hom- 


17  C.  gyh,  ba,  b :  Trp    sbtrL 

18  C.  w,  ywb,  gyh ;  gy :  Sbtrp— tri. 

19  C.  w,  ywh,  gyh,  gnh,  bnh,  rdh:  Trp— op. 
90  C.  rich  blue:  Trl— op. 

21  C.  gy ;  gyh,  ywh ;  not  bright:  Op— flbtrl 

22  C.  hyacinth  or  hooey^yw. 

23  C.  l»i,  rdh-bn,  bkh-gn  t  St  pole  gnh-,  or 
ywh-gy :  Op. 

24  C  pucb-bn:  St  ^,  gnh-gy. 

25  C.  w ;  .  .  mountam-gn,  gnh-gy,  ash-gy. 

26  C.  dark  gnh-bk,  bnh :  Sbtrl— op. 

27  C.  light  gnh:  Tri. 

28  C.  b^  indigo-b:  Sbtrp— trl 

29  C.  wk,  gy,  gnh,  bb*  rh,  r:  Trp— sbtri. 

30  C-  gyh-yw,  w,  coloriess :  Tip. 

31  C.  w ;  gvh,  rh,  gnh,  bh:  Trp^sbtri. 

32  C  w:  ftp—t^    Crystalsnever  twins. 

33  C.  yvrti,  ^-w,  w:  Trp— sbtri. 

34  C.  C7,  bo,  rdh-bn,  gnh ;  play  of  colors. 


iV^itgeL 

Powder  greens  the 
blue  of  violets. 

Nit,  nebulous ;  gel. 

Loses  color  if  cal- 
cined. 

Heated  mtir.  gel. 


2 :  Friable  in  candle. 
6:  Bar.  ftw.  dif;  grass- 

^' 
4:  Dark  gnh-|7  glass. 

Bor.  fuB.  easily. 
4 :  Bar.  ywh-gn  glass. 
1*5:  Bk.  scona. 
6 :  Flame  gn ;  B$t.  fus. 
Dec,  lighter  colored. 
5:  Trp. 

7:  Bor.  yw.  while  hot 

W.  arsenical  fmnes. 

3  :  Int,  vesic.  glass. 
7 :  BcT.  clear  glass. 

:  W,  trp:     Bor.  trp. 

glass. 
3*5—6:  Glob,  not  dear. 

Bor.  ftis. 

3 :  Bor.  dear  globule. 
3*5—4:  Glassy  globule; 


35  C.  brigfat-b,  gnh:  Trp. 
36C.w,gyh:  Trl— sbtrl. 

37  C.  bi^r,  rose-r :  Op— sbtri. 

38  Cvfah-gn:  Sbtip— op. 

39  G*  pide  mooDtaai-,  sea-gn :  Sbtip-^tiL 


No  action. 


No  action. 


SoL  no.e£. 


No  action. 

No  action. 
Strong  mur.  decom. 
No  action. 
Hot  mur.  decom. 

JIfvr.  gel 

Pulv.  gelat 
No  action. 


40  C.  gnb'gy,  bh:  vkdet  after  exposure,  and  Sol.  exc't  Silica, 
kistre  submetallic. 

41  C  w»  yw,  r,  bn,  gn,  gy ;  pale ;  play  of  cd- 
ors  in  mne  specimens :  Trp— sbtri. 


3 :  Ooloriess  glass. 

7 :  Bor.  fus.  dif:  eohaU 

blue. 
4. 
3 :  Trl,  or  op.  glass. 

5-5 :  Bor.  sbwly. 


2:  Bk.gbbde. 

Fus.  bk.  gk>b. 

Fus.  dif !  white  glass. 

3 :  Bk.  enamd :  Bor.  vi- 
olet 

Infbsibla 

7 :  Loses  cd ;  Bor.  fus. 
dif. 
:  Bor.  trp.  glass,  [yw. 

4 :  Bor.  tipw  glass;  flame 

4*5 :  On  ch.  glassy. 

t.      ' 

3:  Odorless  glass. 

Fus^  dowly,  op. 

5 :  Pdv.  blebby  slag. 

2-5 — 3:  Leek-gn  sc<Mia. 

7:  Colors  flame  green. 
Bor.  fus. 

On  char,  fus !  trp ;  <^ 
on  cooling. 

Fus.  bn.  subtnet  glob- 
ule. 

7:  Dec.,  opaque. 
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DETERMINATIVE  MINBRALOGT. 


"  1  •Latiobite,  356.  Prim,  5-5— 6*5 


3  Ghondrodite,  388.       Frim. 

limesi. 

3  MaiiganeteSpttr,362J'rtfii. 


4  Petalite,  360. 


Prim, 


5  *Couzeranite,  356. 

6  •Bustamite,  363. 

7  Canuningtonite,  373.  Prim, 


8*Helvm,385. 
9  »Dia8pore,  377. 


Prim, 
Prim, 


10  *LigHrito,  404.    Talcroek. 

1 1  *08traiiite,  41&         Prim,  6*5. 

12  Kyanite,  375.  Prim,  5—7. 

13  •Anthosiderite,  446.  6*5. 

14  Idocrase,  381.   Vole,  prim, 

15  Ob«dian,  415.  VoZcJS— 7. 
16Preiimte,343.  Amyg-tprim, 

17  Bucholiite,  37a  Prim. 

18  Epidote,  379.  Prim, 

19  Tin  Ore,  427.  Prim. 

20  Spodumene,  36a  Prim,  6*5—7. 


21  *Humite,  389. 

22  Axinite,  407. 

23  Chryaolite,  403. 


Vesuv. 
Prim, 
VoU., 

hatUt 

24  •Tautolite,  404.  VoU,feld- 

tpor. 

25  Nephrite,  344. 

26  Andaiusite,  386.         Prim, 

27  Garnet,  382.      Prim,,  vole. 

28  Quartz,  408. 

29  *Boracite,  405.      Gyp; 

30  *Rliodizite,  40& 

31  lolite,  406. 

32  •Worthite,  37a 

33  SilHinanite,  377. 

34  Stamodde,  385. 


Prim, 

Prim. 
Prim. 


35  Toomudine,  389.       Prim, 

36  Euclase,  393.  Prim, 


37  Pyrope,  384 

38  Ziroon,  417.     Vole,  prim,. 


39Bei7l,391. 


40  *Sapphiiine,  399. 

41  *FoiBterite,403.   Ve9U9iu$. 


5-5—7. 
6—6-5. 


6-5— 7-5. 


7-25. 


Sp.  Ormo.\ 


Structwrt' 


Luttre. 


2-7— 2-8.  V:  massive. 


31—3-2 
3-4-^-7. 
2-4—2-5. 

2-69. 

31—3-3. 
(( 

(( 
3-4-^-5. 

3-45^-5. 

4.3—4.4. 

3-5—3-7. 

aboat  3. 
3-3— 3-4. 

2-2—2-4. 
2-8-3. 

319-3'6. 
3-2-^-5. 
6-5— 7-1. 
31—3-2. 


IV:  Gran.  vomm. 
V:  Mag. 


|Vit,i 


Cleav.  mas, — ool,  nan.  Vit . .  leainous, 

Cryst;  mas.  jVit 

Rad,  lam,  ren,  bot,  mas.' 
Tliin  col,  diy.  uteL  Pearly. 

I,  Cryst  hemihed.  Vit . .  ree. 

V,  cleav: Lam. prisms.  Vit;  pearly. 


3-2—3-3. 
3-3-^-55. 

3-8—3-9. 

2-9—3-1. 
2-9—3-2. 

3-5—4-3. 
2-6-2-8. 
2-9—3. 

2-5-3-75. 

above  3. 

7—7-5.    :3-2— 34 

3-5-^-8. 


7— a 

7-5. 


Pmi.7-5— a 


3—31 
2-9-^-1. 

3-6—3-8. 

4-45-4-a 

2-6-2-a 


;3-4— 3-5. 

I 


IV. 

Ill:  crfBt 

V:  coarse  ooL 

Fib,  tufts. 
II:  Mas. 

Mas. 

Ill:  Bot,  Mas. 


splend. 
Vit,  m. 

Vit 

iPrly;  vit 


|Vit;..im. 

Vit;p'riy;iee. 

iVit 


Columnar,  fib.  P'riy,  gUstn'g. 

IV:  Gran,  mas;  fib.  jVit  p'rly. 

II:  Mas.,  fib.  {Ad.,  res. 

Coarse  fol,  pran.  ■  Pearly. 

in:  Minute  cryst  "Vit 

V:  Cryst  flat  and  aente.  Vit,  splend. 

Ill:  Glob.  mas.  Tit 


in. 


iVit 


Mas.  IVit 

in :  Impert  coL,  gran.  I  Vit ; .  .  p'rly. 


IVit;  res. 

Vit,  res. 

Vit . .  ad. 

Vit . .  ad. 

Vit 

tPriy . .  vit 
V :  Cryst  long ;  div.  1  Vit . .  p*riy. 
"'     '^        *  Vit.. we. 


I :  Gran.  mas. 
VI:  Mas. 
I :  Small  crystals. 
I :  Small  crystals. 
Ill:  Mas. 
Foliated  1 


III:  Crystals. 

VI:  Col,  mas. 

rV:  Inciystals. 

I :  Rounded  grains. 
U :  Gran.,  sddom  i 

VI :  Coarse  col,  gnn. 


In  cleav.  grains. 
lU:  Cleav. 


Vit 

I 
Vit 

Vit 
Subadaman- 

tine. 
Vit,  res. 


Vit, 

IVit, 
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Cp/gr,  Diapknteitift  jre. 


~Sl0) 


Acids. 


1  C  pale  red,  or  pink. 


2  C.  Ujjht-yw,  bn,  r ;  apple-gn :  St  w ;  ywh 

TVp— sbtri.     Very  brittle. 
3C.fle8h-r,   bnh,  gnh,  ywh:    Trp — sbtrl: 

Bn.  on  ezpoflure. 
4 C.  w— bb,  ih,  gnh:  Tzl .'  Brittle. 

5  C.  gy,  gnh ;  bk.  ^  No  aetioD. 

6  C.  Hght-gy ;  gnh,  rh :  Sbtrl— op. 
7C.  aah-gy:  'nl— op:   Fibree  luther  inco- 

berent. 

8  C.  waz-yw,  ywh-bn,  siskin-gn :  Sbtri. 

9  C.  gnh-gy,  hair-bn :  Sbtri — trl. 

10  C  apple-gn ;  sometimes  speckled :  Trp— 
tii 

11  C.  clove-bn,  smoke-gy :  St  lighter.    Very  Nit  insol 
brittle. 

12  C  b ;  gy>  w  ;  central  line  of  crystals  often 
blue,  and  the  ed^es  w :  Trp — sbtil. 

13  C.  ochre-bn,  gyh :  Op — sbtrl. 

14  C.  deep-bn,  leek-gn,  olive-gn,  colorless 
T*p— sbtrL 

15  C.  bk,  bn,  gy,  w,  none  bright :  Trl — sbtrL 

16  C.  leek-gn,    bh,    gyh,    w:     Trl--6btri :  Mtir.  sol  not  geL 
Tough. 

17  C.  w,  cy,  ywh :  Tri.— sbtrl :  Brittle. 

18  C.  dark  gn,  ywh-gn,  bh,  gy,  bn,  rdh. 

19  C.  bn,  bk,  w,  gy,  yw,  r :  Sbtrp— -op. 
90  C.  gyh-^w,  gyh-gn,  gnh-w :  Tri — sbtri.       No  action. 

21  C.  yw,  w,  rdh-bn :  Trp— <ri 

22  C.  dove-bn; . .  ]dtim-b,  peari-gy:  Trp-sbtrL 

23  C.  grass-,  olive-gn,  jrwfa,  bnh :  Trp— trL 

24C.velvet-bk:  Op. 

25  C.  leek-gn ;  bh,  rdh,  gyh,  wh :  Trl— sbtrL 
26C.  pearl-gy,  fleah-r:  Tough:  SomeChias- 

tolite  varieties  soft. 
^  C.  r,  bn,  yw,  w,  gn,  bk :  Trp^trl 

28  C.  w,  violet-b,  rose-r,  bn,  gn,  yw,  r:  Trp-op. 

29  C.  w,  gyh,"  ywh,  gnh :  Sbtrp — ^tri. 

30  C.  gyh  or  y wh-w :  Tri :  Pyrodcctric.         Jlfar.  soL  dif. 

31  C.  b,  bnh,  ywh,  ywh-iry :  Trp — trL 
32aw:TrL^      '  /       *W^        F" 

33  C.  hair-bn,  gyh :  Tri— sbtrl :  Brittle. 

34  C.  bnh-red,  cinh-bk  ;  dark  and  not  bright : 
Sbtrp— op. 

^  C.  bk,  bn,  gn,  dark-b,  r,  w :  light  colors 

transparent,  dark,  opaqoe. 
36  C.  monntain-gn,  b,  w,  always  pale :  Trp — 

sbtip. 
37C.bkjod.r:  Trp— TrL 

38  C.  r,  bn,  yw,  gy,  gn,  w ;  none  bright  ex- 
cept some  red  tints:  Trp— trL 

39  C.  gn ;  bh,  yh ;  pale  except  emeiald-gn 
Trp—abtrL 

40C.pale8apphire-bhie:  Trp— sbtri. 
41  Cokxkn:  I^nmtluoent 


W.  enameL     Bor.  pale 
amethyst     in     outer 
flame. 
Bor.  fus !  ywh-gn. 

3 :  Bkh.  glass. 

3-5:  Gentle  heat  bhie 
phos.    Bor.  trp.  glass. 

W.  enameL 

3. 

Fus.  dif!!  S^oiaefbk. 
glass. 

3:  On  char.  fiis.  with  eff. 

Decrep.  violently.  Bor. 
cotorless  glass. 


7:  Paler;  Bor.  dif. 
7 :  Bor.  fus.  di£  trp. 


2-5:    TrL  yw,  or  gnh. 

glob. 
Fus.  vesic  glass. 
2-5:  Whitens;  Bor.foB. 

dif. 
7. 

3—3-5 :  Bar.  dif.  trp. 
7 :  Bor.  on  char.  tin. 
3-5—4:  Op.  intum.exf;- 

uncolored  glass. 
Op ;   Bor.  trp.  glass. 
2 :  Int,  dark  gn.  gtess. 
7 :  Darkened  ;  Bor.  trp. 

jrlass. 
Fus.  bkh.  scoria.,  mag : 

Bar.  clear  gn.  ^asa 
7 :  Wh'ns;  Bor.  clear  ^*» 
7 :  Bor.  fus.  dif.  trp.  ^*s- 

3  :  No  efferv.  bk.  glob. 

Soda  fus !  ef.  trp  glass 
2*5:  Intum ;  fus.  w glass. 
Subiiis ;  flame  gn. 
5—5-5 :  B,  tip.  glass. 
Gives  out  water:  Co- 
7:  Bor.'mL  [haltyhl 
7. 

2-5:   Intum.    Elect  by 

heat 
5*5:   Intum.  in  strong 

heat 
4 :  BoT.  bright  gn. 
7 :  Bor.  clear  glass. 

5*5  :  Bor.  trp.  glass. 

7 :  Bor.  infus. 
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DETERMINATITB  MINERALOGY. 


Jfamet  of  Species. 

Hardness. 

7-5—8. 

Sp.  Orav. 

Structure. 

lAUtre. 

1  Topaz,  4U1. 

3  Automolite,  397. 

Prim. 
Prim. 

3-4— 3b'. 
4-2— 4-3. 

Ill:  Cleav:   C>ol;  mas. 
I :  Oct  cryst 

Vit 
Vit. .res. 

3  Dyaluite,  397. 

Prim. 

M 

4-5-4-6. 

I:  Oct  cryst 

rit..refc 

4  •Phenacite,  394. 

5  Spiiid,  395. 

Prim. 
Prim. 

8. 

4< 

2-9-3. 
3-5-^-6. 

VI:  RhombohedraL 
I:  Oct  cryst 

Vit 
Vit 

6Chiyfiober7l,394. 

Prim. 

8-5. 

3-5-3-8. 

lU:  Cryrt. 

Vit 

7  Sapphire,  398. 

8  Diamond,  399. 

Prim. 

9. 
10. 

3-9-4-2. 
3-4-3-65. 

VI:  Mas. 
I. 

Vit-..pMy. 
Vit.  ad. 

ARRANGEMENT  OF  THE  MINERAL  SPECIES  IN  CLASS  II,  SECTION  I, 
SDB8ECTI0N  A,  ACCORDING  TO  THEIR  SPECIFIC  GRAVITIES. 


1-4— 1-5. 

Mellite, 

1-5— 1-6. 

Websterite, 

1-5—2. 

Cotunnite, 

1-8— 1-9. 

AUophane, 

if 

HalloyUte, 

1-8-2-1. 

Hjdroboracite, 

1-9. 

Pisaophane, 

1-9—2. 

Gmdinite, 

3—2-1. 

Chabazite, 

3— 2-2. 

Kerolite, 

« 

PhiUipsite, 

« 

Opal, 

3—2-3. 

Aiudcime, 

(1 

Chiysocolla, 

3-2-4. 

Herschelite, 

2-11. 

Cimolite, 

3-1- 2-2. 

Stilbite, 

2-1-2. 

Poohnahlite, 

3-1-2-2. 

Natrolite, 

3-1-2-3. 

Heolandite, 

215— 2-25. 

2-198. 

Brewsterite, 

2-1- 2-45. 

Oxalate  of  Iron, 

3-1—2-5. 

Scolecite, 

3-3—3-3. 

Spistilbite, 

<i 

Huraulite, 

(( 

Gypsum, 

2-2-2-4. 

Iron  Sinter, 

« 

Sodalite, 

« 

Obsidian, 

(( 

Dysclasite, 

3-35—2-4. 

Bracite, 

3-3— 2-4. 

Laumonite, 

2-35—2-35. 

Mesole, 

2-3—2-4. 

WaveUite, 

« 

Hannotome, 

2-3—2-5. 

lApophyllite, 

IThomsonite, 

Nemalite, 

I  Feldspar, 

Gibbsite, 

Leucite, 

Petalite, 

Serpentine, 

Nepheline, 

Carpbosiderite, 

Pvrallolite, 

IMagr.  Pharmacolite; 

Picrosmine, 

lolite, 

Calc  Spar, 

Ryacokte, 

Schiller  Spar, 

SteUite, 

Albite, 

Oligoclase, 

Couzcranite, 

Pectolite, 

Lapis-Lazoli, 

Killinite, 

Fahlunite, 

Quartz, 

Scapolite, 

Pharmacolitc, 

Alum  Stone, 

Beryl, 

Labradorite, 

Anorthite, 

Andesin, 

Latrobite, 

Talc, 

Chlorite, 

Rosite, 


2-3—2-5. 


2-3—2-6. 

2-4- 

3-4—2-5. 
«( 

3-4— 3-a 

(( 

3-5. 
3-5—2-6. 

ti 

*  2-5—2-7. 
3-6—2-75. 

2-5—2-8. 

2-S— 2-7. 

« 

3-fr-2-65. 
2-6—2-7. 


3-5—3-9. 
3-6—2-8. 


3-65—2-8. 
<( 

3-7—3-8. 
« 

3-7—3-9. 


2-7—3-9. 


2-&-3«. 
2-&-3^. 


3-8-3 


Ifepeite, 

Pimte, 

ESdingtonite, 

AmpbodeMte, 

Tabular  Spar, 

Osmetite, 

Glaucolite, 

Hydroma^eote, 

Haidingrente, 

A^ralmatolite, 

Giffantolite, 

Ddomite, 

Boltonite, 

Conmion  Mica, 

litfaia  Mica, 

Hezag(mal  Mica, 

Anhydrite, 

Magnesite, 

Arragonite, 

Eudialjrte, 

Turquois, 

Prehnite, 

Cryolite, 

Hydrous  AnthophyOite,  '* 

Carpbolite,  " 

Heitlerite,  •* 

Datholite,  " 

Boracite,  ** 

Vaiarsite,  « 

I^eucophane,  " 

Phenacite, 

Gehlenite, 

L^domdane, 

Nephrite, 

Euclase, 

AnthophyOite, 

Ankente, 


»-9--3. 


21>— 3-1. 


3-9--»& 
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Color,  tHapJUauitff  ire 


Blowpipo. 


1  C.  yw,  gn,  b,  w ;  pale :  Trl — sbtrt 
3  C.  dirty-gn,  bk,  b :  Sbtrl— op. 

3  C.  7wb4Mi>  gyh-lm :  Sbtri--op. 

4ColoilesB;  bright  wine-yw,  rdb :  Tip— op. 
5C.  r,  bh,  gnh,  yh,  bn,  bk:    Trp— sbtrl: 
Some  impure  ciystals,  soft. 

6  C.  gn  ;    grass-gD,  (^ive-gn,  ywh,   gyh : 
Trp— trL 

7  C  b,  r,  gn,  yw,  bn,  gy,  w :  Trp— tri. 

8  C.  w,  b,  r,  y,  gn,  bn,  gy,  bk :  Trp-trl-sbtr. 


7:  Sor.  slowly  trp.  glass. 
7:  Soda  imperfect  fii- 

son ;  if  re-Aised,  ox. 

zinc  on  charcoal 
7:  Red  while  hot;  Bor, 

fu8.dif!  red. 
7:  Bor.  trp.  gjhws. 
7:  Bor.  fiMLdif: 

7:  l^or.fa8.dif! 

7 :  Bor,  iiis.  difl 


Hnmboldtilite. 

2-9-^2. 

Diamond, 

3.4_-3-6JWhite  Lead, 
3-4— 3^.!Leadhillite, 

6-1—6-5. 

Andalusite, 

(( 

Manganese  8par, 

6-2-6-5. 

Hanyne, 

2-7-^-3. 

Tripike, 

3-4— 3-8.  Plumbo-resinite, 

6-3— 6-4. 

Margarite, 

3-^1. 

Diallogite, 
Zinc  Sloom, 
Spinel, 

3-5-.3-6.|Angk«ite, 

6-2— 6-3. 

PrTosmalite, 
dintonite. 

< 

4< 

Horn  Qmokalrer, 
Mimetene, 

6-4— 6-5. 

Laznlite, 

( 

Kyanite, 
Chiysoberyl, 

3-5-3-7. 

Tin  Ore, 

6-S— 7-1. 

AmWygonite, 

4 

3-5-3-8. 

MolybdofLead, 

6-7— 6-8. 

Toarmaline, 

t 

Staurotide, 

« 

Diozylito, 

6-8—7. 

Rbcnab  Spar, 

3-315. 

Barytocalcite, 

3-6-3-7. 

Vanadinite, 

6-6-725. 

Wagnerite, 

3-^-2. 

Pendase, 

3-7— 3-8. 

Bismotite, 

6-8—7. 

Apatite, 

3-^-3. 

Garnet, 

3-8— 4-3.Ceraaite, 

7—7-1. 

Hornblende, 

2-9-3-4. 

Triphyline, 

3&Tnng8tateofLead, 

7-9— 8-1. 

FlDorSpar, 

31— 3-2. 

3-6-3-8. 

Chondiodite, 

(( 

Pyiope, 

«       ^Species  in  this  wb-MMCti^ 

^wdotnene, 
Humite, 

« 
it 

Spathic  Iron, 
TautoUte, 

3-7-3-9. 
3-8— 3-9. 

whose  specific  gramty  has 
mt  been  deiermined. 

Scorodite, 

31— 3-3. 

Anatase, 

(( 

Bmtamite, 

« 

Celestine, 

3-8-4. 

Borate  of  Lime. 

Comminfiftoiiite, 

M 

Phos.  Iitm  and  Mang.,  3*9—4. 

Bromic  Silver. 

Hdriner 

« 

Sapphire, 

3-9-4-2. 

Carb.  Silver. 

Azinite, 

3-a-3-3. 

Waiemite, 

4-41. 

Chenocoprelite. 

Dreelite, 

3-2-3-4. 

Troostite, 

*t 

Pjroxene, 

« 

Perovskite, 

<( 

FlneUite. 

Acmite, 

(( 

Sulph-carb.  Bary£a, 

41— 4-2. 

Forsterite. 

Saittsarite, 

<c 

Witherite, 

4-2-4-35. 

Hydrous  Mioa. 

SilBmanite, 

« 

AutomoUte, 

4-2-4-3.:Iodic  SUver. 

Sphene, 

3-2-3-5. 

Calamine, 

4-2— 4-5.  KoUyrite. 

Epidote, 

3-2-^-9. 

Bismuth  Ochre, 

43-^-4. 

Nontronite. 

Electric  Calamine 

h         " 

Ostranite, 

« 

OxaUteofLime. 

Bucholzite, 

3-2-^a 

Heavy  Spar, 

43-4-8. 

Pennine. 

Idoerase, 

3-3-3-45. 

Dysloke, 

4-5—4-6. 

Pinguite. 

Cacozene, 

3-35— 3-4. 

Zircon, 

4-45-4-a 

PyiSrffillite. 
Pyiophyllite. 

Arfwedsonite, 

3-3-3-55. 

Flucerine, 

47. 

Chrysolite, 

(( 

Cerite, 

48—5. 

Saponite. 

Heterozite, 

3-35-^-55. 

Yttro-Cotambite, 

5-3-^-4.fSea  Foam. 

Tttiocetite, 

34-3-6. 

Hedyphane, 

5-4— 5-5.'Seleoate  of  Lead. 

Babingtonite, 

<( 

Horn  Silver, 

s-s-fi-e. 

Rhodizite. 

Diaspore, 

« 

White  Antimony, 

« 

Romerae. 

Sapphirine, 

«( 

Bismuth  Blende, 

5-9-6'l. 

Boselite. 

Ligorxte, 

3-45— 3-5. 

Corneous  Lead, 

6—61. 

Tumerite, 

Topaz, 

3-4- 

-3-6.1 

22 

Tungfltate  of  Lime, 

(( 

Worthite. 
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DETERMINATITE  MINERALOGY. 


Subsection  B.    Streak  colored. 


JfatiUM  of  Spteies. 

Hardness. 

Sp.  Orav. 

Strueturs. 

iMstre. 

1  Wad,  444. 

0-5. 

3-7. 

Ren,  bot,  coatings. 

DuU,  earthy. 

2  *Copper  Froth,  294      Cop. 

1—1-5. 

3—31. 

Ill :  Cleav :  R^,  bot, 

Friy,vit 

ores. 

coL 

3  •Red  Antimony,  505.    An- 

(( 

4-4-^-6. 

IV:  Tufts,  capiL  div. 

Ad— ..met 

tinumyoreM. 

4  Tunjrstic  Acid,  261.  Tung- 

9ten. 

5  Earthy  Ck>balt,  443. 

Mas,  pulv. 

Earthy. 

2-24 

Bot,  earthy. 

SubresinoQs. 

6  Nickel  Green,  296.     White 

nickel. 

7  Uranic  Ochre,  296. 

X 

Capillary  cryst ;  pulv. 

Massive,  earthy. 

8  *Cupreous  Manganese,  441. 

1-5. 

31— 3-3. 

Ren,  hot,  mas. 

Res. 

9  Plumbic  Ochie,  285.  Lead 

Mas. 

Dull 

ore$,  vole. 

10  Bismuth  Ochre,  263. 

4-3-4-4 

Mas,  polv.,  earthy. 

Ad;  dulL 

11  •Green  lion  Ore,  271. 

Fib,  rad. 

Silky,  weak. 

12  *AUuaudite,  271. 

Fib,  ren. 

Dull 

13  *Mclanchor,  271. 

Earthy  in  crust 

DuU. 

14  •Arsenite  of  Cobalt,  274 

15  »Bromic  SUver,  300. 

I:  CoBoretiuns. 

16  »Velvet  Copper  Ore,  296. 

Velvet  druses. 

17  »Beaumontite.  295. 

Like  clay. 

DulL 

18  »My8orin,  287.     Cop.  oree. 

2-62. 

Massive. 

19  »Nontionite,  303. 

Soft 

Mas.  like  clay. 

Unctuous. 

20  'Pinguite,  304 

21  Black  Copper,  426. 

22  Minium,  285.       Leadoret, 

Soft. 

Mas.  like  soap. 

Res. 

Coatings;  bot 

Dull,  shining* 

4-6. 

Mas-puhr. 

23  •HisiBgerite,  446.  Cole  9par. 

3—31. 

Cleav.  mas,  gran. 

24  *Cobah  Bloom,  273. 

1-5-2. 

2-9—3. 

IV,  folISteL  fib,  earthy, 
coatings. 

Pearly— ad. 
earthy. 

^  ViYianite,  27a 

« 

2-fr-2-7. 

rv,fol!  imit,  mas. 

Prly;    met, 

Vlt 

26  *Orpiment,  509. 

« 

3-4-3-5. 

Ill,  ibl:  Imit,  mas. 

ma.           ' 

27  ♦Realgar,  508. 

« 

3-4-3-7. 

IV:  Mas. 

Ree. 

28  ♦Copper Mica,293.Cop.ore«. 

2. 

2-5—2-6. 

VI,fol!:Mas. 

Priy..vit,ad. 

29  lion  Sinter,  26a 

C( 

2-2—2-4 

Ren,  mas. 

Vit;  greasy. 

30^Anglarite,271. 

Fib,  rad. 

Vit 

31^Conduirite,294.   Cop,  ores. 

Soft. 

5-2. 

Compact  or  earthy. 

32  ♦Aurichaloite,287.0op.ore«. 

2. 

Acic.  druses,  gran. 

Pearly. 

33  'Blue  Copper,  486. 

about  2. 

3-8-3-82. 

Spher,  surf,  cryst 

Res.,  weak. 

Ghray'Waeke, 
34  Sulphur,  510.        Vole.,  ^. 

1-5-2-5. 

2—2-1. 

III:  Mas. 

Res. 

35  ♦liroconite,  291.  Cop.  ores. 

2-a-5. 

2-1—3. 

m:Ma8. 

Vit,  ree. 

36  Uranite,  297. 

u 

3-0-^-6. 

II,fol!:Gran. 

Priy . .  ad. 

37^Miargyrite.506. 

(( 

5-2-5-3. 

IV. 

Submet . .  ad. 
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Subsection  B.    Streak  colored. 


BlowpipeT 


Color  J  Diaphaneity^  A'C. 


1  C. and  St  bn,bk:  Op:  Fract.  earthy:  Soils 
Feels  light  on  account  of  ita  porosity. 

2  C.  pale  apple-gn, . .  sky-b :   St  paler :  Tri 
— ebtri. 

3  C.  cherry-r:  St  bnh-i' :  Sbtii  NiL  w  coating. 

4  C.  lemon-y  w. 

5  C.bh-U£,bnh-bk:  Op:  Sectile:  Stshining. 

6  C.  apple-gn,  gyh,  w :  St  gnk-w. 

7  C.  8u]phur-yw ;  bnh,  rdh ;  yently  heated,  Efiferr.,  yw.  soL 
orange-yw. 

8  C.  and  St  bh-bn :  Op. 

9  C.  between  sulphur  and  lemon-yw :    St 
paler. 

10  C.  gnh  and  straw-yw,  gyh-w. 

11  C.  dull  le^-gn,  on  exposure  yw,  bn:  SbtrL 

12  a  doH  gn,  bnh. 

13  C.  black. 

14  C.  carmine  qr  rose-red. 

15  C.  green,  jrw. 

16  C  fine  smalt  b. 

17  C.  hght  blue,  gn. 

18  C.  bkh-bn,  gnh,  rdh.  Ef.  mt 

19  C.  3rwfa,  gnh :  Op :  Polished  by  frictioD.     Mwr.  in  part  gel 

20  C.  siskin  andoil-gn :  St  lighter. 

21  C.  bk,  bnh-bk:  St  bk:  S^ 

22  C.  bright  red. 

23  C.  bk:  St  gnh-gy,  bnh-yw:  Cross  tract 
earthj^ 

24  C.  crimson  and  peach  blossom-r,  pearUgy, 
gnh :  St  paler :  Dry  powder  deep  layen£r- 
o.    Lam.  flex. 

25  C.  pale  bkh-gn,  indigo-b :   St  bh-w,  b:  Nit.  or  ntt  soL 
Lam.  flex.   Powder  of  dry  mineral  crushed, 
liver-bn.    Sometimes  earthy. 

26  C.   leroon-yw :    St  paler:    Sbtr^HHibtrl :  SoL  in  acids. 
Sect:  Lam.  flex. 

27  C.  bright  auroca-r:  St  orange-yw,  r:  Sec- 
tile. 

^  C.  emerald-gn,  grass-gn :  St  paler :  Trp 
tri:  Sectile. 

29  C.  ywh  and  rdh-bn,  red,  w:  St  ywh-w 
Tri— op. 

30  C.  bh-gn,  b,  bnh-bk,  bn :  St  lighter  than 
color:  Tri— op. 

31  C.  bnh-bk ;  bh. 

32  C.  verdigxis-gn :  Tri. 

33  C.  indigo-b  :  St  lead-gy ;  shining :  Sect 

34  C.  and  St  sulphur-yw,  rdh,  gnh:  Tip—  No  actkm. 
sbtrL 

35  C.  sky-b— Terdigris-gn:  St  paler:  Sbtrp  Nit,  so!.,  no  cfl 
—tri. 

36  C.  emerald  and  grass-gn ;  apple-gn,  bright-  Nit  sol.,  no  et 
yw:  St  paler:  Trp— abt^ 

37  C.  iztm-bk :  St  <tark  cbeny-r :  Sbtrl— op.  Dilute  nU,  soL 


Jidda, 


React  mang. 

Dec !  flame  gn :  black- 
ens, steel-gy.,  peari. 
1 :  On  cfa  ;  volatilized. 

Greenish. 

Bar,  Uue ;  arsen. 
Darkens ;  on  ch.  azven. 

7 :  Green. 

7:  Bn;  Bor.Tioletandgn 
1 :  Reduced  to  met  leiuL 


Fus!bk.8lag. 
Fus;  anotftimes. 

7:  Becomes  red. 

7 :  Bar,  gn  sla^. 
Fus.  globule  of  lead. 
Low  heat,  mag ;  higher 

ftis.  bk:  Bar,  ywh-gn. 
1*5—2 :  Dkns  ;  on  char. 

ars:  Bor.fineUue. 

1*5 :  Dec  ;  loses  cotor ; 
dark  bn.  scoria,  mag- 
netic. 

1 :  Fumes  of  sulph.  and 
arsen. 

1:  On  char,  bums  b. 
flame,  alliaceous  odor. 

Op,  arsen ;  bk.  glob. 

2:  Arsen ftones;  rdh-bn 

scoria. 
Fus.  bk.  glob. 

Fus:  arsen.  Amies. 
Slag ;  Bw,  gn  glass. 
Yidds  copper. 

Bums  at  low  teno^K 

flame. 
Loses  color  and  trjmcy  ; 

arsenical  fumes. 
2-5:  C^yw;  bk.  gk)b. 
[antimony. 
1*5;  fHunesof  BuL  an^d 
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DETERMINATIVE  MINERALOGY. 


AVtWM  of  SptcieM. 


1  flight  Red  SUver,  507.         2—2-5. 

2  Cinnabar,  507. 


\Iiardne*M.\Sp.  Orav. 


3  *Sideroeehi8olite,  447. 

4  *Cron8tedtite,  446. 


2-3. 
2-5. 


5  »Dark  Red  Silrer,  50a 

6  »Vanadinite,281.  Lead(nres.2'15. 

7  Cube  Ore,  268.  2-5-3. 

8  ^Aphanesite,  290. 

9  *Atacamite,  293.  Vole,  ^. 

10  *CnpreoxiB  Anglesite,  284. 

Lead  ores. 

11  Vaaquelinite,  283.        Lead 

ores, 

12  »Melanochroitc,  283.   Lead 

oreg. 

13  *Chromate  of  Lead,  282. 

14  *Caledonite,284  Lead  ores. 

15  »Pyrorthite,  430.     Granite]^. 

16  OHvenite,  292. 


17  »Huraulite,  267. 
18»Volborthite,295. 

19  Gieenockite,  505. 

20  ♦ChJoropal,  447. 

21  Caeozene,  233. 


Trap. 


Brown 
iron  ore. 

22  »Pyrarginite,  302.    Granite.S—S. 

23  Ankerite,  249.  3-5—4. 

24  *Biochantite,295.  Cop,  ores. 

25  *Mangranblende,  503. 

26  Green  Malachite,  286.  Cop. 

ores. 

27  Blende,  509. 

28  Red  Copper  Ore,  425. 


Prim. 


31  Aznrite,  286. 

32  *Bifimuth  Blende,  263. 

33  ^MosandrHe,  439. 

34  *Crocidolite,  445. 

35  *Libethenite,  292. 

36  *Caiphosiderite,  272. 


above  3. 

3—3-5. 

3—4 


5.4__5.6.VI:  Maa. 

8— 8L    VI,  cleav:  Mas. 

3 — 3-4    Cryst;  mas. 

3-3-^-4.  Vl,  fol ! :  Col,  ren,  maa 

5.7—5.9.  VI:  Mas- 

6-6 — 7-3.  VI :  gtob.  concret 

I:  Mas. 

41— 4-2.  rV ;  deav! :  Div. 

4>4— 4.5.111,    cleav:    Mas,    In 

grains. 
5.3— 5.5. rV,  cleav! 

jIV :  Mas,  ren,  bot 

57-^8.111:  Massive. 

6 — 6-1.    IV.  Colmmiar,  mas. 
6-4.  Ill:  Divergent 

2-1 — ^2*3.  Long  thin  imbed,  cryst 

4.1—4.3.  in.  Col.  div,  fib,  imit, 

mas. 

2-25-2-3.  IV,  in  small  cryst 
Aggreg.  globules. 
4-8—5.   iHcxag. 

! 

1.7—2-1.  Massive. 

3.3—3.4.  Div.  fibres. 

2-5.         IMas. 
2-9— 3-2.  VI ;  Mas. 

3-7-5-8.'lII. 

3.9—4.1.1:  mas,  gran. 

4— 4L   !IV:  Fib,bot,m«8,ooat- 

I    ings. 
4.O— 4-1.-I}  cleav :  Fih,  mas. 


3-5-4-25. 


4—4-5. 


Ad. 
Ad. 


5-^-6. 

6-8—7-1 
3-3-^-4. 


I :  Fib,  mas. 

VI :  Imit,  mas. 
III.  cleav. 


3.5— 3.9.'IV:  Bot,  fib,  mas. 
5.9— 6-1. 1 :  Glob,  col,  mas. 


Prism.:  Mas,  fib. 

Fib ;   fibres   separable. 


2-9—3. 
3-2— 3-3. 


3-6--3-8.m. 

2*5.  Reniform,  mas. 


JLwtr*. 


met 


Splend;  earthy 
Vit,briL 

Met-ad. 

Res. 

Sabadamant 

Priy. 

Ad  . .  vit 

Vit,ad. 

Ad,  £unt 

Res,  g^lim. 

Ad. 
Res. 

Res,  weak. 

Ad  . .  vit,  and  > 

Vit 
Vit 
Adamantine. 

Earthy. 

Silky. 

Shining. 
Vit . .  p'rly. 

Vit 

Sabmet 

Vit  .  .  ad,  sa 
ky,  earthy. 

Ad ;  res — sub- 
met 

Ad.,  sub-met 

Res. 
Vit 

Vit,  ad. 
Res,  ad. 

Vil,re8. 


Res. 
Res. 
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Color,  Diapkaneitf^  A-c 

1  C.  oochineal-r :  St  cochineal-r — aurora-r : 
Sutfp— sbtri. 

9  C.  oocbineal-r — bnb-r,  lead-gy :  St  acar- 
fet-r,  bnh:  Sbtrp— «btrl. 

3  C.  yelyet-bk ;  dark  gnh-gy :  St  gnh :  Op. 

4C.  bnh-bk:  St  dark  le^-gn:  C^:  Lam 
dastic.  ' 

5  C.  iron-bk — ^Icad-gy:  St  cochineal-r:  Sec- 
tile:  Tri—op. 

6C.lightyw,rdh-bn:  Stw;  ywh:  Sbtri— 

7  C.  olrre-'^n)  ywh-bn,  bkh^  ^rass-gn :  St 
pale  oIive-gn---bn :  SbtrL 

8  C.  dark  Terdigris-gn — sky-b:  St  verdigris- 
gn :  Sbtri. 

9  C.  c^e-,  grass-gn,  bkh-gn :  St  apple-gn 
Tri—— sbtri. 

10  a  fine  azupo-b:  St  pale-b:  Trl— sbtri. 

lie.  bkh-,  olive-^:    St  siskin-gn;    bnh 

Trl— Op. 
13  C.  between  coch.  and  hjacinth-r ;  lemon 

yw  on  exposure ;  St  brick-r :  Sbtri — op. 

13  C.  hjacintfa-r :  St  orange-yw :  Tri :  Sect. 

14  C.  deep  Terdigris-,  mountam-gn :  St  gnh- 
w:  Tri, 

15  C.  and  St  bnh-bk ;  jwh-bn,  if  weathered 

16  C.  gn,  bn :  St  oliye-gn — bn :  Sbtrp — op. 

17C.  rdh-jw:  Trp. 

18  C.  ohre-gn :  St  ywh-gn,  yw :  Trp — sbtri. 

19  C.  honey  and  orange-yw:    St  rdh-yw: 
Sbtrp. 

20  C.  gnh-yw,  pistachio-gn :  Op — sbtri. 

31  C.  jw  or  ywh-bn :  St  ywh. 

23  C.  bkh :  odor  argillaceous  when  heated. 
23  C.  w ;  gyh,  rdh,  bnh ;  darkens  on  expo- 
sure ;  St  bn :  Tri— sbtrp. 
34  C  emerald-gn:  Trp. 
S5C.  iron-bk:  St  gn. 
26  C.  ga:  St  paler:  Tri— <^ 

37  C.  yw,  bn,  bk,  gn,  r :  none  bright:  St  w, 
rh,  bn.    Sbtrp---op. 

28  C.  cochineal-,  caimine-r:  St  bnh-r:  Sbtrp 
^btrL    Often  coated  with  malaclute. 

29  C.  p,  bn  ;  gy:  St  yw:  Sbtrp— sbtrL 

30  C.  bright  en^raM-gn :  St  pale  apple-gn 
Trp— tri- 

31  C.  azore-b,  bkh-b:  St  paler:  Trp— sbtri. 

32  C.  dark  hair-bn ;  yw,  gy ;  straw-yw :  St 
ywh-gV"  Trp— op. 

33  C.  duU  rdh-bn :  St  gyh-bn. 

34  C.  and  St  lavender-b,  leek-gn.    Fibres 
somewhat  elastic 

35  C.  dark  olive-gn :  St  olite-gn :  Sbtri. 

36  C.  and  St  straw-yw :    St  glimmering 
Feel  greasy. 


"Ba 


Nit.  soL  r.  fumes. 

Mur.  get 
Pulv.  gel !  witir. 


;Stt^  gn  soL    Nit 
yw  soL 


1*5:  suL  and  arsenical 

fumes. 
WhoUy  Tolatilized. 

Bk.  mag ;  ochre-red 
Froths  a  little,  not  fas. 

1*5:      Dec;     fiis,    bh, 

flame;  sulph. 
Fus.  and  remains  yw. 

on  char,  lead 
3:  Int  no  fhmespr.  pow- 
der: On  ch.  ars.  fumes. 
Defl  fus !  arsen.  fumes. 


Nit.  pai4]y  soL 
Nit  yw.  sol,  no  ef. 

SoLnit. 
InsoL 


SoL  rdt. 
Ef.  slowly. 

Sol.  tnur. 
Mur.  suL  hyd 
Ef.  mt. 

Sol  tnur. 

Sol.  ef.  nit: 
muft  no  ef. 
Sol.  hot  nitf  no  ef 


'owpipe. 


gn; 


3-5:  Flame  b.  and 
muriatic  fumes. 
Indicates  cop.  and  lead. 

IntunL;  on  char.  gyh. 

glob,  containing  lead 
Fus !  bn.  ciyst  on  cool- 

mg.  [shig. 

Blackens ;  dec ;  shming 
On  char,  met  lead 

3:  Gently  heated  m- 
flames ;  bk.  enamd. 

Unalt ;  on  ch.  fbs.  with 
defl. ;  met  glob. 

1 :  bk.  met  li^ad. 

1-5:  Bar.  gn  glob. 

Deoomp ;  yw.  on  char. 

7 :  bkns,  op ;  bor.  clear 

glass. 
7 :  Bar.  dark  red  bead 


Ef  nit 


7 :  Bkns  ;  mag. 

Blackens;  inlns. 

4-5. 

3:  Bk:Bor.  green. 

7:  High  heat,  line 

fumes. 
8ol3— 3*5:  On  char,  met 

copper. 
1*5:  Cr^rst  on  coding. 
At  certain  heat  on  ch.  re- 
duced with  deflagration, 
3:  Bk:  Bor.  green. 
Dec;  fiis.  glass;  inod. 

fumes ;  char.  ywh-bB« 
Fus!  intum. 
3:  Bk.  glass,  shining. 

|3:  Bnh.  fflob.  then  rdh. 
j  gy.  met;  lastly  met  cop. 
iBk:  fus.  diilmag:  Bor, 
i  iVis.  easily. 
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Ji'ames  of  Species. 


Hardness 


1  *Pyro«nalite,  272,      Prim. 

2  Red  Zinc  Ore,  426.    Prim. 

3  »Voltzite,  504. 
4*Flucerine,258. 


5  »Xeiiotime,  260.         Prim.  4-25—5. 
.4-5—5. 


6  *Erinite,  290.        Cop.  ores. 

7  *P8eado-Malachite,  291. 

Cop.  ores. 

8  •Ytlxo4>>lumbite,  435. 


9  Orthite,  429. 

10  ^IMoptase,  289. 

11  Pyrochlore,  434. 


Prim. 
Prim. 


4-5—5-5. 
5. 


Prim. 


12  Gothite,  450. 

13  *Ba8ic  flucerine,  259. 

14  Triplite,  260. 

15  Brown  Iron  Ore,  449. 

16  WiUemite,  365. 

17  Monazite,  424. 


18  *Wohlerite,  433.  Prim. 

19  »(Er8tedite,  432.  Prim. 
30  Chromic  Iron,  445.  Serp. 

21  Pitchblende,  439. 

22  Psilomelane,  441. 
33  *^scbynite,  432.  Prim. 


Prim.  5— 5-5. 


34  Brookite,  424 

25  *Romeine,  262.  Prim. 

26  Warwickite,  455.  Prim. 

27  *Greenovite,  423.  Prim.  5-5—7. 

28  •Sodalite,  338.      Velcy  ^.  5-5—6. 

29  Yenite,  448.  Prim. 

30  »FergiiBonite,  435.  Prim. 

31  Chondrodite,  388.  Prim.  6—6-5. 

32  AUanite,  429.  6. 

33  Acmite,  373.  Prim.  6—6-5. 

34  Rutile,  420.  Prim. 

35  *08tranite,  418.  Prim. 

36  •Euxenite,  436.  Prim 

37  »Thorite,  430.  Prim. 

38  •Polymignite,  433.  Prim.  6-5. 

39  Tin  Ore,  427.  Prim.  6—7. 

40  GadoUnite,  431.  Grcm-  6-5—7. 

41  *Titamferous  Ceiito,  433. 


4. 

« 
4—5. 


5-5. 
« 
« 

5—6. 
(« 

5-5—6. 


3-4—3-8. 
3-9-41 


hang,  acic  crystals. 

VL 

L  octahedrons. 

in. 

I:  Mas. 

Mas,  clear. 
lU:  Bot, 


4-8—5-1. 

3-41. 

3-6-3-7. 

4-3—4-5. 

6-4—6-5. 

4—4-4 

51—5-7. 


3—3-3. 

2-2— 2-4 

3-8— 4-1. 

5-8— 5-9. 

31—3-3. 
3-2—4-1. 
3-2—3-3. 

4.2— 4-3. 
4-3— 4-4. 
46. 
4fr-^-7. 

47—4-9. 

6-5-^7-1. 

•3. 


SpjOrav.\  Struehwe. 

3—3-2.   iVI:  Hexag;  mas. 

5-4—5-6.1111,  fol !  Mas. 
36—3-7. Spher.  globules. 
47.  VI:  Mas. 

4-5-4-6.  II,  cleav. 

4 — 4-1.    limp,  cryat ;  concentric. 
41— 4-3.  VI:  Col,  hot, 


5—5-6. 
3-2-3-3 

ft 
4-2—4-3. 

2. 

47. 


VI:  ren,  mas. 

IV.  Incryst 

T&bular:  gian. 

IL 

I:  Mas. 

Bot,  mas. 

Mas:  Bot 

IV:  Mas. 

III.  Thin  cryst 

II.  minute  crystals. 
IV:  slender  ciyst:  mas. 
IV. 

I:  Mas. 

Ill :  Col ;  mas. 

II. 

rV:  Gran,  mas. 
V:  Acic;  mas. 
rV,  long  pointed  cirst 

[mas. 

II ;    usually  in  cryst ; 
IIL  in  cryst 
Massive. 
Massive. 

III,  usually    tiiin    and 
striated. 

II:  Div,  fib:  mas. 

IV:  Mas. 


Lustre. 


Prly,  vit 

Subadamant 
Vit ..  creasy. 
Vit  ^ 

Res. 

Dull,  res. 
Ad . .  vit 

Submet,  res. 

Vit 

Vit, ..  pee. 
Res . .  vit 

Subadamant. 

Vit 

Res . .  ad. 
Ad ;  submet : 
earthy. 

Res. 

Vit;  res,  weak. 

Vit . .  ree. 

Splend. 

Submet 

Submet 

Submet 

Res. 

Met-ad. 


Submet-p'riv- 
Vit;  splend. 
Vit 
Submet 

Fract  surf,  vit. 


Vit;  .  .  res. 
Submet;  res. 
Vit ; . .  res. 

Ad — ^met-ad. 

Vit 

Met,  greasy. 

Vit,  res. 

SubmetaUic ; 
splendent 
Ad. 

Vit;  KM. 

Vit 
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Blowpipt. 


CotpTy  ■Pt'<yAaitgity,  Src. 


I  C.  pale  liver-bn,  gyh,  gnh :  St  paler :  Trl 


2  C.  r ;  ywh:  8t  orange-yw:  Sbtil— op. 

3  C.  dirty  rose-r,  jrwh. 

4  C.  fine  yw,  rdh,  bnh:  Sbtri— <^:  St  w, 
ywh. 

5  C.  ywh-bn :  St  pale-bn :  Op. 

6  C.  emerald>gn,  mm-gn:  St  paler:  Sbtrl. 

7  C.  emerald-gn,  bkh:  St  paler:  Trl— sbtrl. 

8  C.  bk,  yw,  bn :  St  gy,  w. 

9  C.  bk  .  .  ash-gy :  St  bnh-gy. 

10  C.  emerald-gn,  bkh  :  St  gn :  Trp— tri 

11  C.  rdh-bn:  St  clear  pale  on:  Sbtrl— op. 

13  C.  bn,  rdh:  St  bnh-yw. 

13  C.  fine  yw,  rdh,  bnh :  St  fine  yw :  Sbtrl 


Nit.    8oL,     except 
silica. 

Nit  8oL  no  e£ 
Mur,  fetid  fiimes. 


Hot  mt  8oL  no  ef. 


Sol.  mur,  no  et 


SuL  yw:  Sol.  mur. 
odorous !   fumes. 
SoL  nit  J  no  efl 
Nit-mur,  soL 


Nit  or  mur,  gel 
Mitr,  decom.  chk>r. 
Mur.  sol. 

Mur,  sol ;  odor ! 


14  C.  bkh-bn :  St  ywh-gy:  Sbtrp— op. 

15  C.  bn,  ywh,  bkh,  not  bright:  St  ywh-bn 
Sbtrp— op.    Some  varieties  soft  and  earthy, 
or  ochreous. 

16  C.  yw,  ywh-bn,  rdh-bn :  St  w.  or  ywh. 
Trl—op. 

17  C.  bn,  ywh-bn,  rdh-bn :  St  rdh-w,  bnb-w: 
Sbtrp— op. 

18  C.  ywh,  bnh:  St  ywh-w:  Trp— sbtrl. 

19  C.  brown. 
SO  C.  iron-bk,  huh :  St  bn :  Infus. 

21  C.  gyh-bk,  irtm-bk,  bnh-bk :  St  bk :  Op. 

22  C.  bk,  dark  steel-gy:  St  rdh-,  bnh-bk :  Op. 

23  C.  bkh :  bnh-yw :  St  dark-gy,  nearly  bk : 
Tri— op. 

24  C.  hair-bn :  orange-yw,  rdh ;  St  jwh-w 
Trl— op. 

25  C.  hyacinth  or  honey-yw. 

26  C.  Im,  iron-bk :  St  bnh  or  gyh. 

27  C.  rose  and  flesh-r :  St  rdh-w.  No  action. 

28  C.  ash-ffy,  bn,  azure-b :  St  paler :  Trp—  GreL  nit 

29  C.  iron-hk,  6aA  gyh-bk :  St  bk,  gnh,  bnh:  Mur.  sol 
Op. 

30  C.  dai^  bnh-bk ;  bn.  in  thin  scales  and  trl 
St  pale  brown :  Op. 

31  C.  Tw,  gnh,  bn,  r— light :  Trp— sbtrl :  Brit 

32  C.  bnh,  nih-bk :  St  gnh-gy :  Op— «btrL 

33  C.  bnh-w,  ywh,  gnh :  St  pale  gnh-gy 
Sbtrl— op. 

34  C.  rdh-bn,  ywh :  St  pale  bn :  Tri— op. 

35  C.  ck>Te-bn ;  gyh :  St  paler :  Brittle. 

36  C.  bnh-bk :  St  rdh-bn. 

37  C.  bk;  bnh:  St  dark  bn;  firangible. 

38  C.  bk ;  op:  St  dark  bn.    Fract  brilliant 
submet 

39  C.  bn,  bk :  r,  jrw,  gy,  w:  St  pale  gyh-bn 
Sbtip— op. 

40  C.  gnh-bk,  dark :  St  gnh-gy :  Sbtri— op. 


41 C.  bkh-bn:  Frac  oonehoidaL 


Jteid*. 


GeL  hot  mt    * 


2 :  Odorous  fumes,  rdh- 
bn  :  bk.  slag, 
7 :  Bor,  yw.  glass. 

7 :  Bkns :  Bor.  r.  when 
hot,  colorless  on  coolV. 
7:     Bor,    milky    glob, 
when  oooL 

Fus  I  vesic  submet 

7 :  Dec ;  9oda,  tnAba. 

Intum.  ywh-bn ;  fus.  et 

vesic.  bk :  Bor.  fus. 
7 :  Dec  ;  y  wh-gn  flame. 
Ywh-bn ;  fus.  dif !  Bor, 

rglob.  in  ox.  flame, 
mag;   Bor.  gn  or 
yw  glass. 


yw  glass. 


7 :  Bkns :  Bor,  like  flu- 

cerine. 
1*5:  Bk  scoria. 
Bk.  mag ;  infus. 


6 :  Dec,  flame  gn. 

6 :  Bor,  toa.  yw.  op. 

Fus.  yifdi  glass. 

7 :  Bor.  fine  gn.  glob. 
7 :  Bor.  gy,  scoria. 
7 :  Act  mang. 
Swells ;  y w ;  Bor.  dark 
yw. 


7 :  Bor,  eS,  glass,  gnh. 
7 :  SodOf  react  mang. 
2-5—3:  Coloriess  glass. 
2*5 :  On  char.  bk.  mag. 

glob. 

:   Gnh-yw:    Bor.  fus. 

dif: 
6 :  Loses  ccl.  op. 
2*5:  Froths ;  bk.  scoria. 
2*5—3:  Bk.  gk»b.mag. 

7 :  Bor.  ywh-r.  glass. 
7:  Bor.  dit 
7:  Bor.  vw,  bnh-jrw. 
7:  Falebnh-r:  Bor.  fbs. 

iron-cok>red  glob. 
7:    Bor.  fus!    colored 

glob. 
7 :  Bor.  on  char.  tin. 


6 :  Dec ;  vivid  glow ;  on 
ch.  swells,  gyh-gn. 
Acted  on  by  acids^SweUs. 
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DETERMINATIVE  MINERALOGY. 


ARRANGEMENT  OF  THE  MINERAL  SPECIES    IN    CLASS    II.,  SECTION  I.,  BUB- 
SECTION  B.,  ACCORDING  TO  THEIR  SPECIFIO  GRAVITIES. 


Greeo  Iron  Ore, 
Chloropol, 
HuraoLite, 
Earthy  Cobalt, 
Sulphur, 
P^rorthite, 
Sodalite, 
Iron  Sinter, 
Pyrarg^te, 
Carphosiderite, 
Copper  Mica, 
'  Mjsorin, 
Vivianite, 
Cobalt  Bloom, 
Mosandrite, 
Liroc<»ute, 


1-7- 2.|Ankeritc, 
1-7- 21.iCube  Ore, 
2-25— 2-3.:Copper  Froth, 
2-24.lHisingerite, 
2— 2'l.jPyrosmalite, 
21— 2-3.1Sidero8chi8olito, 
2-2— 2-4.Uramte, 
2*2 — 2*4.  Cupreous    Manga- 
2*5.     nese, 
"       Chondrodite, 
2-5— 2-6.Crocidolite, 

2-62.0rthite, 
2-6— 2-7.:Diopta8e, 
2-9--3.  Acmite, 

"      iCronstedtite, 
2-8 — 3.  Cacozene, 


2-9-5-2. 

Euchroite, 

3-3-5-4- 

3. 

Orpiment, 

34—3-5. 

3-51. 

Realffar, 

3-4-^-7. 

» 

Triphte, 

3-4—3-8. 

3-^-2. 

OErstedite, 

3-6— 3-7. 

3-3-4. 

Voltzite, 

« 

3-1—3-6. 

Libethenite, 

3-6-3-8. 

Allanite, 

3-2-^1. 

31—3-3. 

Wad, 

3-7. 

« 

Brochantite, 

3-7— 3-8. 

3-2-3-3. 

Blue  Copper  Ore, 

3-7—3-82. 

(( 

Azurite, 

3-5—3-9. 

«( 

Yenite, 

3-8-41. 

« 

Brown  Iron  Ore, 

3-9— 41. 

3-3-5-4. 

Manpanblende, 

(( 

tt 

Green  Malachite, 

4-41. 

SECTION  II.      LUSTRE  METALLIC. 


^amea  of  Species. 


1  Native  Mercury,  462. 

2  *Iodic  Silver,  300. 

3  Wad,  444. 
4*Selenid  of   Mercury  and 

Lead,  499. 

5  "Flexible  Silver  Ore,  491, 

6  Molybdenite,  500.       Prim. 

7  *Stembergerite,490.  Silver 

ores. 

8  »Foliated  Tellurium,  499. 

9  •Auro-TeUmite,  46a 

10  Lead,  463.     Vole.  ^  Prim. 

11  Earthy  Cobalt,  443. 

12  Cupreous  Manganese,  441. 

13  *Hisingerite,  446.  Coicfpar. 

14  Graphite,  519. 

15  *Blue  Copper,  486. 

16  »Cobaltic  Galena,  497. 

Gray-wacke. 

17  »Graphic  Tellurium,  466. 

Gold. 

18  Gray  Antimony,  491. 

19  Vitreous  Silver,  48a  Prim. 

20  Tetradymite,  501. 

31  *Rionite,  502. 

22  ♦Bismuth  Silver,  464. 

23  *B6rthieritc,  492. 


Hardness 


Fluid. 
Soft. 

0-5 


1—1-5. 


Soft 

1-5. 

Soft. 

1-S. 

Soft. 

1-5—2. 

2. 

2—2-5. 

« 

Soft. 


Sp.  Grav.'                 Structure. 

StreJk. 

13—14. 

Fol !  mas. 

Met. 
Submet 

3-7. 
7-3. 

Ren;  earthy. 

I :  fol.  grains,  mas. 

Earthy. 

4-5—4-8. 
41—4-3. 

IV,  fol!;  tab.  mas. 
VI,  fol!  fol-mas, 
III,  fol !  rose-like  agg. 

Shining. 
Lead-gy,  gnh. 
Black. 

7—7-1. 

10—11. 

11—12. 

2-2—2-3. 

3-1-5-3. 

3-31. 

II,  fol !  gran. 

[cryst  lam. 
III:SmaU    cryst.  and 
I:  Membranes  and  glob. 
Bot ;  earthy. 
Ren,  bot 
Clcav.  mas ;  gran. 

Bkh.  lead-gy. 

Shining. 
Bh— bL 
Shininir. 
Gnh-gy ;  bnh- 

2—2-1. 
3-8-5-85. 

8-4—8-5 

Fol-mas:  gran. 
Mas;  spheroid 
Mossy  groups ;  mas. 

yw. 
Bk,  shining. 
Lead-gy,  £in. 

5-7— 5-8. 

Ill :  Acic ;  col ;  mas. 

Purested-gy. 

4-5—4-7. 

7-1—7-4. 

7-5—7-6. 

Ill,  clear :    Div.  col ; 
fib ;  mas. 

I:  Capil;  retic;  mat. 
VI,  fol! 

Lead- . .  steel. 
Bkh.  lead-gy. 

5-5—5-6. 

Acic ;  mas. 
Columnar. 

Bkh. 
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Blende, 

WiDemite, 

Ennite, 

Gothite, 

Gadoliohe, 

Psilomeiane, 

Bismoth  Ochre, 

Aphanesite, 

OnTenitc, 

PBeudo-Malachite, 

PTTOchlore, 

Rntile, 

CSirooxic  Iroii, 

Atacamite, 

Red  AntiiiKmy, 

Xenodme, 

Minium, 

Thorite, 

Flncerine, 

Basic  Flocerine, 

Hausmannite, 

Pdjimgiiite, 


4-^1. 

Greenockite, 

4-8-5. 

(1 

Monazite, 

4-8— 5-1. 

« 

^schynite, 

51--5-6. 

4—4-2. 

Condurrite, 

5-2. 

4"-4-3. 

iVliai^gynte, 

5-2— 5-8. 

4—4-4. 

Cupreous  Anglesite 
Light  Red  Silver, 

,  5^3—5-5. 

4.3-^.4. 

5.4-^.6. 

4-1— 4-2. 

Red  Zinc  Ore, 

«( 

4-1— 4-3. 

Yttro-Columbite, 

5-5—6. 

« 

Melanochroite, 

5-75. 

4-2-^-3. 

Dark  Red  SiWer, 

5-7— 5-9. 

4-3—4-5. 

Fergusonite, 
Red  Copper  Ore, 

5-8— 5-9. 
5-9—6. 

4-4-4-5.,Bi8mut]b  Blende, 

5-9—6-1. 

4-4-^-6.  Chromate  of  Lead, 

6—6-1. 

4-5-4-6. 

Caledonite, 

6-4. 

4-6. 

Pitchblende, 

6-4— 6-5. 

4-&-4-7. 

Tin  Ore, 

6-5— 7-1. 

4-7. 

Vanadinite, 

6-e-7-3. 

« 

IVomorphite, 
Wolfram, 

6-8-7-1. 

4.7— 4-a 

7—7-4. 

4-7— 4^9J 

Cinnabar, 

8-81. 

Sfmcie9wMo$etp€ei/ugraviif 
JUm  not  been  determined. 

Alluaudite. 
Auglarite. 
Aiwnite  of  Cobalt 
Aurichalcite. 
Beaumontite. 
Black  Copper. 
Bromic  Silver. 
Brookite. 
Green  Iron  Ore. 
Melanchor. 
Nickel  Green. 
Ncmtronite. 
Pinguite. 
Plvmbic  Ochre. 
Titaniferoufl  Cerite. 
Tun^stic  Acid. 
Uramum  Ochre. 
Velvet  Copper  Ore. 
Volborthite. 


SECTION   II.      LUSTRE  METALLIC. 


Coier*  Diaplupuilfft  <•<♦ 


Bl0wptft' 


1  C.  tin  white. 

2  C.  w,  ywb,  gn ;  bk.  specks  of  met  silver : 
liun.  dezible. 

3  C.  bn,  bk:  Lustre  dull. 

4  C.  lead-gj,  bh  and  iron-bk. 

5  C.  (external)  nearlv  bk :  Lam.  flexible. 

6  C.  pure  lead-gT :  Sectile :  Lam.  flexible. 

7  C.  dark  pinchbeck-bn ;  tarnish  violet-b : 
Traces  on  paper:  Lam.  flexible ! 

SaUackishlead-gy:  Lam.  flex:  Sectile. 

9  C.  silver-w . .  hrass-yw ;  rather  brittle. 

10  C.  kad-rv :  Malleable :  Soils. 

11  C.  bh.bkTbnh-bk:  Sectile. 

12  C.  bh-bk  :  Lustre  resinous. 

13C.  bk:  Cross  fraet  earthy:  Lustre  sub- 
met 

14  C.  iron-bk;  dark  steel-gy:  Op:  Sectile. 

15  C.  dark  indigo-blue :  Sectile. 

16  C.  lead-gy  . .  b:  Soils  a  little:  Sectile. 


17  C.  pure  steel-gy ;  very  sectilft 


18  C.lead-gy.. steel-gy;  tarnish:  Lam, sob- ^mL Md odor. 

19  C.  bkh^ead-gy :  liaQeable.  SoL  ittt 

90  C.  pale  sted-gy— siherrw :  Lam.  «laflio:lArit  aoL 
SqilB  paper. 

91  C.  kid-gj — ooohineal-r. 

fi2C.t^Mw,gyh;  tarnishes:  tetile. 
23  C  daik.ited-gy . .  piiichbeck-bii. 

23 


Aeii§, 


NitaoL 


NiL  sol.  in  part 


SoLmt 
SoL  hot  mt 


No  action. 


MtsoL 


Volatilizes. 
1 :  On  ch.  flame  violet, 
glob,  of  silver  obtained. 
Reaction  of  mang. 
Horse-radish  odor;  40- 

da,  mercury. 
Yields  sulph.  and  silver. 
7:  Sulph.  odor. 
On  ch.  b.  flame :  Sulph. 

1:   On  oh.  w.  famoi» 

flame  blue. 
1:  Pungent  odor. 
1 :  Volatile. 
Odor  of  arsenic 
7 :  Bn  ;  Bar.  ameth. 
Mag.fus.dif;  6er,ywh- 

Bums:  b.  flame. 
I:  Bor.b. 

1 :  On  ch.  dark  gy.  met 
glob ;  flame  ffSh'h. 

1 :  On  oh.  odor  of  sul- 
phur. 

1*5:  Intam,gk>b.  silver. 

1 :  Vol !  yw.  on  ch. 

Boms,  violet  flame  and 
odor  of  hcme-radish. 

1 :  Ox.  lead  andfaiamoKh 
on  ohfMr. 

1:  Furnas  Mlitp- 
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DBTE&MIMATITB  MtKERALOOT. 


Jfamet  of  Species. 

Bmrd*es»- 
•i— 2-5. 

Sp.  OrtutA 

8truetmr».               i 

StreMk.       ' 

1  •Geocronite,  493. 

5-tl5-^-4J 

Mas,  cleav ;  nan.          1 

Light  lead-gy. 

2  •Feather  Ore,  495. 

Capillary  cryst               | 

3  Pyrolosite,  442. 

4  *Miargyrite,  506. 

« 

4-8—5. 

III:  Rad;col:  Maa. 

Bk.           [red. 

« 

5-2— 5-4. 

IV. 

Dark    cherry- 

5  *Aiitunonial    Salphiiret   of 

*i 

5-5-«-2. 

IU,ckav:  Mas. 

Light  steely. 

Silver,  490. 

6  •Jameeonite,  494. 

u 

5-5— 5-8. 

ni,  clear !  oolnnmar. 

Tin-?^te. 

7  *Natiye  TeUurinm,  465. 

u 

5-7—61. 

VI :  Mas. 

8  *Aeica]ar  Bismuth,  501. 

Prim. 

9  •Brittle  SUTcr  Ore,  489. 

u 

61—6-2. 

Acic;  col:  mas. 

Bkh-gy. 

« 

6-2— 6-3. 

in.  mas. 

Iron-bk. 

10  Sulphuret  of  Bismuth,  500. 

u 

6S-6-6. 

Ill:  Acic;  fol;  fib;  mas. 

Lead-gy. 

11  •ClauathaUte,  497. 

w 

6-8—7-2. 

Mas,  gran ;  seldom  foL 

Daik-gy. 

12  'Selemdof  Lead&.Cop.408. 

« 

Mas,  fine  gran. 

grh,  gjii-bk. 

13  »Cinnabar,  507. 

(« 

8—8-1. 

VI,  cleav:  Mas. 

14  •Telluric  Silver,  488. 

«( 

8-3— 8-4. 

Coarse  gran,  masses. 

Shining. 

15^Eucairite,487. 

« 

Mas,  thm  fikoa. 

ImpreMed    bj 
nail,  wfa. 

16  Bimratb,  463.            Prim. 

<i 

9-7— 9-a 

I,  eleav. 

Sihrer-w . .  c 

17  •Flagioiute,  494. 

2-5. 

5-4. 

IV:  Mas. 

18  •Selenid  of  Mercury,  502. 

«( 

Mas;  gran. 

Shining. 

19  •Boulangerite,  495. 

u 

5-9— a 

Plnmofls,  mas. 

20  •KobeUite,  495. 

6-25.^35 

Column.,  rad. 

Black. 

21  •Sdenid  of  Copper,  487. 

Mas. 

Shining. 

22  •Arsenical  Antimony,  495. 

2-8. 

6-2. 

Reniform  masses,  gran. 
VI:  Tab;  hexag:  Mas. 

23  *Polyba8ite,  489. 

<( 

6-2—6-3. 

Bk.,^»ksid. 

24*Varvacite,444. 

2-5. 

4-3--4-7. 

Cryst ;  fib,  rad. 
VI :  Gran,  mas. 

Bk. 

25  *l>aik  Red  Siivw,  506. 

M 

5-7— 5-9. 

Cochineal-^. 

26  •Selensilfer,  487. 

« 

a 

I:  Cleav. 

Iron-hk. 

27  VitreoM  Copper,  486. 

2-5-3. 

5-5— 5-a 

III.  Mas. 

Bkh.4ead.gy. 

28  •Bounionite,  484. 

« 

5-7--5-8. 

in.  Mas. 

Steel-gy-bk. 

29  Galena,  49& 

« 

7-5— 7-7. 

I,  cleav  1  gran.  mas. 

Lead^gy. 

80  Native  Copper,  464. 

a 

8-5— *8-6. 

I:  Fib.,  mas. 

CmMMMed. 

31  Native  SUver,  461. 

M 

10—11. 

I:  CapiL,  fib.,  mas. 

Met 

32  Native  Gold,  460. 

« 

12—20. 

I:  Cap., mas. 

Met 

33  CapUlary  Pyrites,  471. 

about  3. 

5-2—5-3. 

Cc^MUary  cryst 

34  Variegated  Copper,  480. 

3. 

&-5-1. 

I:  Mas. 

Pale  gyli.bk. 

36  •Antim.CopperGlance,485. 

(C 

5-7—5-8. 

Mas.  dear. 

36  •Amalram,  463.   Oresmer. 
37TeauridofLead,499. 

2-3-5. 

10-5-14. 

I:  Mas. 

Silver-w. 

3. 

81—8-2. 

Mas;cleaT. 

38  •Newkirkite,  444   Redhe^ 

3-8-5. 

3-8-^-9. 

In  sinall  needes. 

matite» 
39  •Zinkenite,  493.  Ant.  oret. 

<( 

5-2—5-4. 

VI:  Mas,  fib. 

Steel«^. 

40  Native  Antimony,  466. 

« 

ero— oo. 

VI:  Cleav:  Lam.  mas. 

Tln-w. 

41  •Native  Arsenic,  467.  Prim. 

3-5. 

5-6— 5-a 

VI :  Imit,  coL  mas. 

Tin-wjead-gy 

43  •Antim.  Copper,  487. 

8—4. 

4-4— 5w 

Prism  aggreg. 

^. 

43  •Stromeyerite,  48a 

« 

6-2-6-3. 

Massive,  gran. 

Shining. 
BnToHftsC. 

44  6rayCmer,483. 

45  *Man|^blende,  508. 

2-75-^ 

4-7— 5-1. 

I:  Tetrahed.;  mas. 

3-5— 4 

3-9—4-1. 

I:  Cfoav:  Mas. 

Daik-fD. 
Yw,rdh4m. 

46  Blende,  503. 

« 

4-41. 

I:  Cleav! 

47  Coppef  Pyrites,  481. 

48  •Tm  Pyntes,  483.      PHm. 

M 

4—4-2. 

II:  Mas. 

Giik4»k. 

M 

4.3_4-4. 

I:  Mas. 

Bk. 

48  Teanantite,  485. 

a 

4-3—4-5. 

I:  Mas. 

Bdh-gy. 

50  •Sulphuret  of  Iioaand  Nic- 
kd,47B. 

M 

4-60. 

I:  Cleav. mas. 

Li^t  bronze- 
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CMgr,  Diapktmmtffj  ^tT 


Blowpipe- 


1  C.  light  lead-gy,  gjh-b. 
SCdarklead-gy. 

3  a  inm-hk— Ui.    Rather  seetile. 

4  C.  iiQii-bk:  Lob.  met,  met-ad :  Op. 

5  C.  light  Bte«L-gy . .  iil  ver-w  f  also  Uch-Iead- 

6  C.  steel-gy :  Sectile. 
7C.tiB-w:  Bather  brittle. 

8  C.  pale  bkh4ead-g7 ;  Hgfat  aopper-r.  tar- 
nish. 

9  Ciran-UL:  Sectile. 
lOClead^gy;  Seetile. 

11  a  lead-gj  . .  bk:  Rather  sectile. 

13  C.  lead-gy  . .  Ticket 

13  C.  lead-gy,  bnh-r,  cochineal-r :  Sbtip^-op. 

14  C.  Iead-g7  . .  fteel^. 

15  C.  silTer-w . .  lead^gy:  Ductile. 

16  C.  iftver-w,  inclined  to  r ;  aiAjeet  to  Ut 
nish. 

nCWchlead-gy:  BritUe. 

18  C.  steel  to  bkh  lead-gy. 

ISCblmahlead-gy. 

SO  a  lead-ffT— «teid-frr . 

21  C.  nhrer.w. 

S3  C.  tin-w,  rdh-ST :  Sidendent— duU. 

S3Ciimi^k. 

34  C.  iroa-bk,  steel-gy:  Luetie  sidwnet 

25  C.  iion-bk — ^lead-gy ; . .  coch.-ied:  I*  met- 
ad.:  Tii— op. 

26  C.  iion-bk. 

27  C  bkh- lead-gy :  St  sametiiiies  ahiaing: 
Sectile. 

28  C.  8teel-g7,  bkh-lead-gj,  iron-bk :   Brittle. 

29  C.  pue  loud-gy :  Rather  sectile. 

dOCeopfwr-red:  Ductile:  MaUeable. 

31  C  silver-w;  gyh-bk.  tarnish:  Malleable. 

33  C.  gold-jw ;  wh :  Sectile ;  malleable. 

33  C.  brass-jrw — bronze-yw,  and  steel-gy. 

34  C.  pinchbeck-bn ;  copper-r — bh»  tanuah : 
Brittle. 

35C.bkh-lead-gy:  Brittle. 
36C.  saver-w:  Brittle. 

37  C.  tin-white :  Sectile. 

38  C.  hrilliant-bk :  Lastie  met,  splendent 

39  C.  8teel-gy. 
40atin.w:  Rather  brittle. 
41  C.  tin-w,  lead-gy ;  tamisbet  to  dark  gray: 
43  C.  lead-gy,  iron-gy.  [Brittle. 
43  C.  8teel-gy:  SecSk 
44C.  Bted-gy..in»-ML:  Rather  brittle. 
45  C.  iron-ML ;  tarnish  bn :  L.  submet 
46abD,bk:  Trl-~op:  L.  sabmet 
47  C.  bras8-yw ;  often  tarnished :  Brittle. 
48C.  8«eel-gy,ywh:  Brittle. 
49  C.  bkb-toad-gy ;  tarnish  daik-gy. 
MC.  tight  bRme-yw:  Not  mag. 


Mur,  fCnmg  odor. 


Dihttem<.  8oL 
Hot  nit  sol. 


Nit  8oL  red  fumes. 

Hot  nit.  0qL 

Sol  mt;  tfolotion 
white  if  diluted. 


Ji0i4$. 


I :  Fum.  antim. 
1  ;  W.  fiunes  antim. 
7 :  Bar.  amethyst  gloh. 
Fus ;  fum.  sulp^  &  ant 
1*5:  W.  vapors,  sulph. 

w.  met  gk>b. 
1 :  W.  fumes,  antim. 
I :  On  eh.  gnk  flame, 

Tol,  w.  fumes. 
1:  &  flanef,  sdpii. 

1 :  Sulph.  and  antim. 
1 :  Yettow  on  ehar. 
1 :     Odor    horse-radirii 
Uue  flame  on  char. 


Nit.mA. 
NU.mA. 


Sd !  ml  r.  fumes. 
Sol.  mt 
Nit.  not  adi. 
Nit.  pale-gn.  soL 
Nit.  soL  except  sil- 
ica. 


i^>t.iol. 


SoLttitalvttaMp- 
[per  plate. 
Pulv.  mur.  fetid. 
Nit.  ietid. 
SoLmt  gn. 


Volatile. 

On  char.  lbs.  hk.  masi. 

Odorboise-radidi;  ins! 

on  char. 
1 :  Vot,  yw.  en  ohar. 

1 :  Fum.  soL  and  antim. 

Odor  of  selenium. 

1 :  Fum.  sul.  and  antim. 

1:  Yw.on ch ;  met  gkih. 

Odor  of  selen. 

1 :  Fumes  ars.  and  ant 


1 :  Dec.  b.  flame,  sul^ 

and  antimony  tamem. 
Fus !  soda^  silyer. 
2 :  In  ozyd.  flame  suL 

Fumes  arsenic  or  ant 
1*5:  Dec  sulph.  odor; 

2*5. 

2-5.  [olet-bkie; 

Fus.  maff.  glob,  itor.fi- 
2*5:    Odor   gariie;   w. 
fumes;  bb.  flame. 

1 :  Meroorr  vol. 
1 :  Vol  and  bead  of  id- 
[ver ;  flame  b. 

1:  Yd:  Wk'nschar. 
1:  W.  fumes.  [w.fimMS. 
1:  Grarlic  odor,  bh.  flame; 
Fumes  of  antim. 

Sulph.  fumes ;  fna  bk. 
Arsen.fbmes,  blue  flame. 
JBor.  in  inner  flafiw,  bk 
pearl 


Fumes  arson.,  ant 
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jV«wk»  of  Speeiet. 


1  *Antimonial  Silyer ,  467. 

S  Magnetic  E^yrites,  476. 

3  Manganite,  441. 

4  Platinimi,  458. 

5  •Bismoth  Nickd,  473. 

6  Gothite,  450. 

7  Natire  lion,  457. 

8  Brown  Iron  Ore,  449. 

9  *PaI]adiiim,  459.  PUUinvm. 

10  Hausmannite,  440. 

11  yttro-C<Aimbite,  435. 
13  'Nickel  Stibine,  469. 

13  «White  Nickel,  470. 

14  Wolfram,  439.  PrtBL 

15  Lenoopyrite,  474» 

16  Copper  Niekd,  470. 
17*Intc,456. 

18  *PUoodine,  471. 

19  *Anemdof  Manganeie,474. 

80  Chramio  Iron,  445.     Serp. 
31  Nickel  Glance,  471. 

33  *nranotantalite,438.  Prim. 

33  Cobaltine,473.  Prim. 

34  *Cobalt  Pyrites,  474.  Prim. 

35  'Pitchblende,  439. 

36  *Antimonial  Nickel,  469. 

37  Psitomelane,  441. 

38  Dmenite,  454.  Prim. 

39  Cdumbtte,  436.  Prim. 


Hardngas.  Sp.  Orav.t 
5—4.    9-4— 9-8.niT 


3S-4'5.4-5-^-7. 
4-3— 4-4. 
16—19. 
51— 5-3. 


4-5. 


4—5. 
5—5-5. 


5—5-5.? 
5-^-5. 


Prim.  5' 


30Warwickite,455. 

31  »FciTotantalite,  43a  Prim. 

33  Yenite,  448.  Prim. 

33  Mi^ickel,  475.  Prim. 

34  Specular  Iron,  450. 

35  Magnetic  Iron  Ore,  453. 

36  Franklinite,  453.        Prim. 

37  Smaltine,  473. 

38  ♦Heteroclin,  443. 

39  *Euzenite,  436.  Prim. 

40  White  Iron  Pvritet,  477. 

41  'Braunite,  440. 
43  Iron  Pyrites,  47a 
43  •Polymignite,  433. 
44«lrido«iiune,459.~ 


JVtm.6'5. 
•.P^ttjmmJS— 7, 


4— 4-3. 

7-3— 7-8. 
3-9—4. 


ll-8-13*5k7rain8  rad.  structure. 

4-7— 4a  II:  Mas. 

5*3 — 5*9.  Plates,  grains  oo  mas. 

$-4_6-5. 1 :  Mas ;  cleay. 

71— 7-3. 1:  Mas. 

71— 7-4.IU:  Coarse  col;  lam; 

7-3— 7-4.  in :  Mas.  f 


5—6. 


5-5. 

6. 
ft-6-5. 


Struetmrt.' 


VI:  Mas. 
Ill :  Col,  mas. 
Irreg.  masses,  graias. 
I:  Mas. 

m. 

I:  Mas. 

Ill :  Mam,  bot. 


7-3— 7-7. 
6-5. 

7-9— 8-1. 
5-5— 5-6. 

4-3— 4-5. 
6—6-3. 

5-635. 
6-3— 6-4. 


Ma^ 


Tm-w. 

Darkgyh-bk. 
Rdh-bn,  bkh. 
Sted-gray. 


Bah-yw. 

Shining. 
Ywh-bn. 

Sted-gy— w. 
Chesnut-bn. 
Gy. 


VI:  Mas. 

In  foL  grains  or  scales. 

IV:  MassiYe. 

Bot ;  mas ;  foL  or  gran. 

I:  Oct  cryst:  Mas. 
I :  Lam  ;  mas ;  deay. 

Flattened  grains. 
I:  Mas,  gran* 


6*3—6-4.1:  Mas. 

6-4—^5.  Mas,  bot ;  grains. 
7-5— 7-6.:'niin  Hezag.  plates. 

-4-4.  iBot,  mas. 
4-4-4.8.  VI :  Mas. 
5-9— 6-l.jIII:  Mas. 

5—6.    3—3-3.   'IV:  Cleav.;  mas. 
5—6.       7-3—8.   llH:  Mas. 
5-5—6.    3-8--41.  Ill :  Col,  mas. 

6—6-3.   IIII:  Mas. 
5-5— 6-5. 4-5-5-3.  VI:  Gran,  mas. 

5—5-1.    I:  Mas. 

4-8— 5lJl :  Mas. 

6-4— 7-3.!l:  Imit;  mas. 


4-6— 4-7.  rV:  Mas. 

4*6.  Massive. 

4-6— 4-9.  Ill :  Rad  ;  crests ;  mas. 

4-8-4-9.III:  Mas. 

4-8 — 5-1.1:  Imit  mas. 

4-7— 4-9Jin :  Crystals  long  and 

19—31. 1 VI:  Grains,     [stnated. 


Streak. 


Darkrdh-bn. 
Gyh*bk. 

Palebnh.UL. 

Met 

Bk. 


Bn. 
Gyfa-bk. 

Daikrdh-bn. 
Gyh-bk. 


Bk. 

Rdh-bn. 
Bnh-bk,  diin. 
Met;  bk. 
Dark  rdh-bo, 

bnh-bk. 
Unmet 
Rdh-bn. 
Bk,  gnh,  bnh. 
Daric  gyh-bk. 
Red,  x3h-bn. 
Bk. 

Dark  rdh-bn. 
Gyh-bk. 

Bk,  bnh. 

Bkh-bn. 

Gyh,  bnh-bk. 

Bnh-bk. 

Bnh-bk. 

Dark-bn. 

Met 
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Color,  DiafkMMmtff  ^c 


IC. 


-w,  tin*w. 


9  C  htoBae-yw  . .  copper-r :  Brittle :  Mag. 

3  C.  dark  sted-py  . .  iron-bk. 

4  C.  pedeet  sted-gj :  Ductile. 

5  C.  light  8teel-|^-^-silver-w ;  often  tarnish- 
ed jw  or  gy :  Kittle. 

6  C.  hn,  rdh :  Bbtrp :  Los.  stdwdamant 

7  C.  iron-^ ;  Acts  on  the  i 

8  C  bn^  bui*hny  ywh-bn : 
act  on  magnet. 

9  C.  steel-gy — nher-w :  Malleable. 
10  C.  bnh-l» :  Los.  snbmet 
lie.  bk,  ywh-bn:  Lustre  snbmet,  res. 
13  C.  sted-gy  . .  ^ilrer-w:  Brittle. 

13  C.  tin-w. 

14  C.  dark-gyh— bnh4>k :  Lnst  snbmet 

15  C.  flOrer-w  . .  Ited-gy :  Brit^ 

16  C.  copper^ed:  Brittle. 

17  C.  bk. 

18  C.  light  bronze-yw. 

19  C.  gyh-w. 


Dilate  mt  soL 
Hot  nstHmir.  soL 


Hot  fftur.  odor. 
No  action. 


SO  C.  iron-bk .  .  bnh:  Brittle:  Often  slightly 
3l  C.  silTcr-w,  sted-gy.  [mag. 


^  C.  Tel-vet-bk :  Lustre  snbmet 
23  C.  silver-w,  rdh :  Brittle. 

S4  C  pale  steel-gy,  rdh ;  tarnish  copper  red. 

25  C.  gyh,  bnh,  vdvet-bk :  Lns.  submet,  duU. 

26  C.  usrht  oopper-r . .  violet :  Lustre  splend. 

27  C.  bk,  gyb—dark  sted-gy :  Brittle. 

28  C.  dark  iron-bk :  Brittle  ;  dightly  mag. 

29  C.  boh-ML;  bk:  Lustre  submet 

30  C.  bn,  iron-gy :  Lust  submet-peariy. 

31  G.  iron-bk:  Brittle. 

32  C. iron-bk  . .  dark  gyh, bnh :  Brittle;  Lns. 

33  C.  silTer-w  . .  sted-gy :  Brittle,     [submet 

34  C.  dariL  sted-gy — iron-bk. 

35  C.  iron-bk ;  attract  by  mag. 

36  C.  iron-bk :  Acts  slightly  on  the  needle. 

37  C.  tin-w  . .  sted-gy. 

38  C.  iron-bk  . .  sted-gy. 

39  C.  bnh-bk :  Lustre  met-greasy. 

40  C.  pale  bronze-yw ;  gnh,  gyh:  Brittle. 

41  C.  dark  bnh-bk:  Lustre  submet:  Brittle. 

42  C.  light  bronze-ydlow.  [met,  splend. 

43  C.  hk'.   Fracture  brilliant:    Lustre  sub- 

44  C.  tin-w,  pale  sted-gy :  Brittle. 


Jeiio. 


Qn.  coatmg«i^. 
NiUmttr,  mA. 

Nit  eff. 

Nit  8gL  exe't  sul- 
phur. 

Mur.  sd.  odor. 
SoL  strong  mur. 


Blowpipo7 


Sd.mt(r. 

odor. 

Sol.mt 

Hot  mvr. 

sol. 

Hotimrr. 

soL 

Hotiwir. 

soL 

PuIt.,  red  Amies, 

mt 

i^ttsoL 

Hotnucr 

odor. 

1:  Fnmesant ;  gy. gtob; 

finally  glob.  oTsiKrer. 
Sul^  odor. 
7 :  Bar,  Tiolet-b.  gfeb. 
7. 
Fus!  mag.  bead;   coal 

ywh. 
B'kns ;  mag ;  hor^  gnor 

yw  glass. 
Bor.  green  glass. 
7 :  Bk.  and  magnetic. 

7:  With  fttlpAw,  ftis. 
7:  Bdr.  amethyst  glob. 
7:  Bor.  sot 
Partly  yd ;  w.  on  char. 
Arsen.:  PAM.britcfass. 
2-5:  Dec  ;Bor.gB.  bead. 
2*5:    No   arsoi.    odor. 

Pho9,  deep-red  glob. 
2:  On  char,  arsen.  odor. 


Bnni8b.flame ;  highheat 
ars.,  and  charcoal  w. 

7:  Bor. fine gn;  An.  diH 
Dec !,  suL  arsen.  sub- 
limes in  glass  tube. 

Bums;  fus. 

On  char. arsen;  Mi. glob, 
mag ;  Bw.  b.  glob. 

Dec!  <m  oh.,  sc£  odor; 
Bor,  b.  glass. 

7 :  Bar.  gray  scoria. 

Antimony  soUimed. 

7:  B(^.videt 

7. 

7 :  Bofr.  ftn.  isL 

7 :  Bar.  e£  gn.  glass. 
7. 

2-5 :  Glob.  mag.  bk. 
2*5:  On  ch.  arsen. ;niair. 
7:  Bor.gn.j;lass.  [bead. 
7:  Bor.ox.flamerdhgl1i. 
7 :  Highheat,  xincftxmea. 
Araen.  odor,  gyh-bk. 
peari;  mar:  Bor.  b^|^*s. 
Reaction  OTmang. 
7 :  Bar.  yw,  bnh-yw. 
2*5:  Sulph.  fumes. 


[sul. 


SoL  hot  flit  ezcept2 :  Odor  of  subh.,  r. 


7  :Ber.  fas  !cdLj^ 
7:'Withnt(re,strongodor 
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ARRANGEMENT  OF  THE  SPECIES  IN  GLASS  II,  SECTION  II,  ACOORP- 
ING  TO  THEIR  SPECIFIC  GRAVITIES. 


Graphite,  2— 9-1 

Earthy  Cobalt,         9-3— 3-3 
Hisingerite,  3 — 3*1. 

Wan^Sckite,  3—3-3. 

Cupreoos  MaogaaeM,  3-1-3-3. 


Wad, 
Blue  CofifMr, 
Newldrkite, 
Yttiite, 

Bwwu  IioD  Otoi, 
*'  *  Manffanbleiide, 

Ccfmer  PjriitM, 

Gothite, 

Pailomelaiie, 

Bterabergite, 

OU?eiute, 

Tin  Pyrites, 

Manganite, 

Chromic  Iron, 

Teimantita, 

Vanraeite, 


3-7. 
3.8—3.85. 
3-8-5-9. 


3*8—^.  Jamesonite, 


3-9—4. 
3-9-41 
l-l. 
i'2. 


1-4. 

41— 4-3. 
« 

4.3—4.4. 


4-3-4-5. 

4-S— 4-7. 

4-4— 4-8. 
Anttmonial  Coj^er,  4'4 — 5. 
Gray  Antimooy,  4*5— 4'7. 
Magnetic  Pjrrit^,  ** 

Mc^bdenite,  4-5— 4-8. 

Su^  of  iron  and  nickel,  4*6. 
Euxenite,  ** 

HetffDclin,  4-^— 4*7. 

White  Iron  Pyritee,  4-6— 4-9. 
Hauamannite,  4*7 — 4-8. 

Pdymignite,  4-7— 4*9. 

Gray  Oogpet,  4-7— 51. 

Braimite,  4*8— 4-9. 

Pyrolnnte,  4-8—5. 

Specular  Iron,  4*8 — 5*3. 

Iron  Pyrites, 
Frankhnite, 
Magnetic  Iron, 
Vanagated  Pyrites, 
Bioiiith  Niekel, 


5-»-6*4.Coli 


S-S-^-a  Copper 


7-a-8. 
iOBibite, 
Selenidof  Mei>o.aiidLsad,7*3. 


Capinaiy  Pyrites,      53— 5*3^Feno.taiitafita, 

Miargynte, 

Zinkenite, 

Yttro-Colombtte, 

Plagionite, 

Rionite, 

Antimon.  SulH  Silver, 

Arsenid  of  Mang. 


5-4. 


5*&— 5*6.  Tetradyaute, 

Antitnoaial  Niekaa, 
Gralena, 


Vitreoiis  CoppeT] 

Uranotantahte,  5*€— ^-7. 

NaUve  Arsenic,  5*6 — 5*8, 

Graphic  Tellorimn,  5*7 — 5*8. 

Boumonite,  ** 

Dark  Red  Silver,  5*7— ^5^9. 

Native  Tellurium,  5*7—6*1. 
Antim.  Cop^Glance,5*7— 5-8. 


5*»-5-8.naeodiae, 


Geocronite,  5*85 — 6*4. 

Boulangerite,  5*9 — 6. 

ColumUte,  5-9—6*1. 

Nickel  Glance,  6—6*2. 

Mispickel,  ** 

Acicolar  Bisnmth,    6*1 — 6*2. 

Arsenical  Antimony,         6-2. 

BritUe  SUver  Ore,     6-2—6-3. 

Polybasite,  « 

Stroroeyerite,  " 

Kobetiite,  6-25— 6*35. 

Cobaltine,  6-2—6-4. 

Cobalt  Pyrites,  &3— 6^ 

Nickel  Stibine,         6*4—6-5. 

PitchUende, 

SmaUine,  6-4—7-2. 

Irite,  6-5. 

Solphuiet  Bismuth,  6-5—6-6. 

Native  Antimony,    6'' 

Claustfaalite,  & 

4-8—5*1.  Foliated  Telhiriuro,     7—71 
"       White  Nickel,  71— 7*2. 

5-5*1.  Vitreous  Silver,         7*1-7*4 

Wolfiam,  «< 

51— 5-24Lsuoopyrite,  7-3-.7^4jS«kwd 


Niakel, 
Native  Iron, 


Seleosilver, 
Cinnabar, 
TeUuridorLaad, 
Telluric  Silver, 
Cobaitio  Galena, 
Native  Copper, 
Arsenical  Silver, 
Native  BwdmOu 
Antimonial  Silver, 
Auro-Tettunta, 
Native  Silver, 
Amalgam, 
Native  Lead, 
PaUadiaa, 
Native  Mercury, 
Native  Gokl, 
Flatinian, 
Iridium, 


7.3—7^. 
7-3— 7-a 
7.5— 7«6. 

M 

7-5— 7-7. 
7.0-^L 

a 

8— 8-1. 
8-1— M. 
»3— 8^ 
84-8^5. 
8*5-8* 
9-4. 
9-7—9^ 
$-4—9^ 

10—11. 

M 

10-5—14. 
11— IS. 
11*8—12-5. 
13—14. 
13-^. 
16—19. 
19-Sl. 


MmeraU  in  tkii  mtb'^ectmn^ 
toAoae  mec^  grmritim 
hhemi  #s«m  <2f  teraitaedL 

Iodic  Silver, 
fleiible  Silver  Ore. 
Bismuthic  Silver. 
Oro. 


6— 6-a  Feather 
8— 7*2.Eucairite. 


Capillary  Pyrites. 
Berthiente. 

Selenid  of  Lead  and  Copper. 
Selesdd  of  Mercury, 
of  Copper. 


Digitized  by 


Google 


DCTCRMINATIYB  MINERALOGY. 


183 


AERANOEHENT  OF  THE  INSOLUBLE  SPECIES  HAYING  AN  UNME- 
TALLIC  LUSTRE  AND  UNCOLORED  STREAK,  ACCORDING  TO  THEIR 
ACTION  BEFORE  THE  BLOWPIPE. 


A.    No  fumes  before  the  ^wp^ 


SLMeUiteu 

CiTolite. 

Borate  of  liUBe. 

Hy4lrobQi»oite. 

ComeoosLeftd. 

Vanadinite. 

Leadhmite. 

Diorylite. 

Anglente. 
3.WhiteLead.t 

Molybdate  of  Lead. 

Tongstate  of  Lead. 

Priomotpliita. 
4.  Bumath  Bleiidat 

4.HQranlite. 
Noflsierite. 
4-5.ApophyIIita^ 


5.Tnph]^ne. 
6.  AmUygtnite. 

Heteroflito* 
T.Axmite. 

H4B3*5.Hei]laiidite. 


StQbite. 
SteUite. 


4  Leooophane. 
ChabazHe. 
Epiatilbite. 
Pectolite. 


Natiolite.| 

Podmalite. 

Aaalcimei 

8oolacite4 
5.Datfao]ite.t 

Acmite. 
6.£i]dia]7te4 
6*5.  Idoeraae. 

FMake. 
T.Bofadte. 

xounnajiiie^ 

fbiMifMfc3--4. 

'4  Fluor  Spar. 
FhillipeW 


H.a>4.  Harmotome. 

Dysolaaile. 

Brewsterite. 
5.Scapolite. 

Lazolite. 

Sodalite4 

Lapis  Lazi]li4 

Allamte.t 

Petalite. 
6.  Babinfftonite. 

Hornblende. 

Labradorite. 

Manganeae  Spar. 
Bustamite. 
Helvin4 
6-5.  Anthosiderite. 
Obudian. 
Epidote. 
7.C^et 
¥jrope.    . 

H.==2.  Pimte. 

Leradomelane. 
Aimydrite. 

3.  Heavy  Spar. 
Haydenite. 

4.  Carphosiderite. 


Plumbo-resinite. 

Carpholite. 
5.Wagnerite. 
5*5.^)bBiie. 

Uombleiide. 

Pyroxene. 

Nepheline4 
6.RTacoIite. 

Albite. 

AnortlHtft. 

Latrobita. 

Couxeranite. 
6*5.  Spodumene. 
T.Oamet 

HWiMica. 

ChloiophylHte. 

3.  Fahlunite. 
Gigaatolita. 

3*5.SpatliicIroii. 
Strontianite. 

4.  Schiller  Spar. 


H.a4  Dreelite. 
Margaiite. 
Tongstate  of  Lime. 
Tabular  Spar.t 

5.  Apatite. 
5*5.Humboldt]fite.| 

Glaucolite. 
Trooatite. 

6.  Feldspar. 
Oliffoclase. 

Gehlenite. 
7.Iolite. 
7*5.  Euclaaa. 
aBeiyL 

H.ssl.  Saponita 
Tak 
1-5.  Chlorite. 
Hydrous  Miea. 
2.Penmiie. 

Rocite. 
3.  Serpentmo. 
4.Pynaiolite. 
£deotric  Calamme.! 

5.  AntfaophWIite. 
5'5.Willemite4 

Cummingtonite. 

Hornblende. 

Saussurite. 

6.  Chondroditd. 

Infusible, 
ILs-LCSroolitcu 
NontroDita. 
Scarbroite. 
P^rophyllite. 
Pi88(»hana. 
Hy-   . 

DUyntB. 
Webflteritd. 
Ha]loTlite.t 
SeaFofl 
Bmctte. 


Vemalite. 
%d.  Anthophyllilflu 
Kerolita. 
Agalmatolite. 
2.  Mica. 
v^nyiooonu 
FVzargillite. 
Picroemine. 
Bromlite.t 


t  Efierreaees  with  adds*    I  Gclatiniiei  either  in  hot  or  ookl  acids. 
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H.=3.  AUophane-l 
3.C«lcSpar.t 
Gibbsite. 
Villaraite. 
DiaUogitat 
Magiieeite.t 
Caooxene. 
WaTdlite. 
Dobmite.t 
Ankeritct 

4.  ArTagoiiite.t 
Bar^tocalcitct 
Meffltme.t 
OligoQ  Spar.t 

5.  Flucerme. 
Banc  Flucerine. 
Qintonite. 


H.=:5.  Yttiooerite. 

Alum  Stone.   - 

Calamme.t 

YUioX^hmitnte. 
5-5.Cerite4 

PeroYsiute. 

Boltonite. 
*  6.  Leucite. 

Periclaae. 

Anataae. 

Tiirq[Uoi8. 

6*5.  Diaspora. 
Ostranite. 
Kjanite. 
Bacholzite. 
Tin  Ore. 


H.-=6-5.CliiyKrfite. 

Nephiite. 

Andaluaite. 
7.  Quartz. 

SillimanitA. 

Staurotide. 

ZirooQ. 

Sapphirine. 
a  Topaz. 

Aotomolite. 

Dyriuile. 

PheDactte. 

&nnel. 

C%ry8u«efyL 
9.  Sapphire. 
10.  Diamond. 


B.    Odaioafl  or  inodoroot  fumes  on  cfaaroottl  btfore  the  blowpipe. 


Ii=i.  Horn  Silvw,  od.f. 
Iodic  ^veT}  ed,  /. 
Bromjc  Silver,  oa.f. 
Horn  Quicksilver,  od/. 
Bianratfa  Ochre,  to.  /. 
Oxalate  of  Iron,«e^./. 
3.  Cotunnite,  mur,  /. 
White  Antim.,  to./. 


H.=s3.  Cerasite,  od,/. 

Mimetene,  ar»,  /. 
Selenate  of  Lead,  ed, 
Bistnutite,  tr./. 
4.  Bismuth  Blende,  to./. 
5*5.  Romeine,  to./. 

H.=l.  Iron  Sinter,  ar».f. 


H.«al.  Haidingerite,  «r«.  /. 
Pharmacolite,  ar«.  /. 

3.  Zinc  Bloom,  to./. 
Hopeite,  to.  /. 
Chenocopcolite,  ar«.  /. 
Scorodite,  0r«./. 

4.  Hedyphane,  ar$./. 
Pjrroonalite,  mwr.f. 


EXPLANATION  OF  THS  ABBREVIATIONS  WHICH  HAVE  BEEN  EM- 
PLOYED,  AND  OF  THE  MANNER  OF  USING  THE  PRECEDINQ  CLAS- 
SIFICATIONS. 

The  italicized  words  following  the  names  of  the  species,  point 
out,  in  general  terms,  the  kind  of  strata  in  which  the  species  occur, 
and  also,  in  some  instances,  the  associated  minerals.  We  have 
omitted,  however,  any  statement  of  the  rock,  when  the  species  are 
found  in  both  primary  and  secondary  strata.  The  abbreviations 
employed  i^e  a/s  follows : 

IMm.  Primitive.  [Void  yoleamc         IGran.  emiite. 

Amyg.         AffljgdaloidaL    ISeqi.  Seipentine.       Ilimest 


The  Roman  numerals  in  the  column  of  structure,  ckisigiMrtf  the 
crystallographic  system  to  which  the  species  belong,  as  follows : 


I. 
n 


Monometrie* 
Dimethe. 


IIIL 

|iv. 


Trimetric 
Monoclinate. 


V. 
VI. 


Tridtnate. 
HezagonaL 
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The  fallowing  are  explanations  of  the  remaining  abbreriations : 


Liutre, 

SbtrL 

Subtranslucent 

Ad. 

Adamantine. 

1^ 
Trpncy. 

Transparent 
Transparency. 

Met 
Fly.Friy. 

Metallic 
Pearly. 

Sbtip/ 
St 

Subtransparent 

Stivmk. 

Res. 

Resinous. 

T. 

Taste. 

Splend. 

Splendent 

Fr. 

Fracture. 

Sabmet 

SuhmetalHc. 

Sect 

Sectile. 

Vit 

Vitreoos. 

Argil. 

Argillaceous. 

Lam. 

Cleawige. 

Flex. 

Flexible. 

Dist 

Distinct 

Adds. 

Ind 

Indistinct 

Mur, 

Muriatic  acid. 

Pert 

Perfect 

Nit 

Nitric  acid. 

Em. 

Imperfect 
EUninent 

SuL 
Ef. 

Sulphuric  add. 
Efiervescence. 

Ckav. 

CleavaWe. 

Sol. 

Soluble. 

Insol. 

Insoluble. 

Structure. 

Gel,gdat 

Gdatinize. 

Bot 

Afirgregated. 
Botryoidal. 

Precip. 
Sit           » 

Precipitate. 
Silica. 

CoL 

Columnar. 
Crystalline. 

SuL 

Decomp. 

Exc^ 

Sulphur. 
Decomposed. 
Except 
Pulverized. 

DlT. 

DiTcrgent 

Poly. 

Effl. 

Efflorescent 

Fib. 

Hbrous. 
Foliated. 

Blowpipe. 

Iimlmit 

Imitative. 

Ch.,Char. 

Charcoal 

Mam. 
Mas. 

Chranularly  massive  and 

S^!^" 

(  Borax. 
Carbonate  of  Soda. 

amorpboiis* 

Ph4>9.  ) 

(  Salt  of  Phoq>bonis. 

Pdr. 

Palverulent 

Fus,  inius. 

Fusible,  infusible. 

Bad. 

Radiated. 

Dif. 

Difficult,  difficulUy. 

Sen. 

Renifonn. 

Vol 

VolatUe. 

Staho. 

Dec. 

Decrepitate. 

Std. 

SteUular. 

Defl. 

Deflagrates. 

Tab. 

Tabular. 

Det 

Detonates. 

F.,  fum. 

Fumes. 

Color,  4^. 

Exf. 

Int,  intum. 

Exfoliates. 
Intumesces. 

C. 

Color. 

Bkns. 

Blackens. 

B,bh. 

Blue,  Muish. 

Unalt 

Unaltered. 

Bo,  boh. 

Brown,  brownish. 

Gk>b. 

Globular. 

Bk,bkh. 

BUck,  blackish. 

Vesic. 

Vesicular. 

Gn^gnh. 

Green,  greenish. 

Mag. 

Magnetic,  or  capable  of 

gX"^ 

Gray,  gra^rish. 

acting  on  mag.  needle. 

Pbos. 

Phosphorescent 

Yw,jwh. 

Yellow,  yeUowiih- 

Sulph. 

Sulphurous  fumes  andodor» 

w,4. 

White,  whitish. 

Ars.,  arsen. 

Arsenical   fumes  and  al- 

Op. 

Opaque. 

liaceous  odor. 

ifi. 

Translucent 

Ant,  antim. 

Fmnet  of  antimony. 

The  interjectional  mark  (!)  following  a  word,  is  equivaleal  to  the 
intaasive  adverb  very ;  it  is  a  substitute  for  the  word  easily^  wfaem 
following /ti^iMe ;  when  doubled,  as,  (!!),  the  assertion  is  still 
ttroo^.  The  latter,  ejx^loyed  as  foUowSi  fu9.  diffll^  impliee 
thai  msion  takes  place  on  the  edges  only. 
24 
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The  expression,  fol  /,  designates  a  hi^ly  foliated  stnictare,  and 
very  easily  separable  laminse,  as  in  mica. 

Fol^  a  highly  foliated  structure,  but  laminsB  less  easily  separable ; 
as  anhydrite^  native  magnesia. 

Cleav  /,  an  eminent  cleavage  ;  as  in  calcareous  spar^  galena. 

Cleav.j  cleavage  obtainable,  but  with  less  facility ;  as  in  celes^ 
tincj  spathic  iron. 

An  asterisk  has  been  affixed  to  the  names  of  species  not  known 
to  be  American. 

The  colors  of  usual  occurrence  in  a  particular  species  are  sepa- 
rated from  those  of  occasional  occurrence  by  a  semicolon  (;).  Two 
dots,  as  .  .  ,  between  two  colors,  signifies  inclining  to^  as  w  .  .  r, 
white  inclining  to  red ;  and  when  written  ;  . .  it  is  to  be  under- 
stood as  signifying,  sometimes  inclinitig  to  ;  w ;  .  .  pale  r,  white, 
sometimes  inclini?ig  to  pale  red. 

The  figures  in  the  blowpipe  column  refer  to  Kobell's  scale  of  fu- 
sibility, (^  108.) 

The  translations  of  a  few  examples  of  these  abbreviated  exprea^ 
sions  will  suffice  to  render  the  whole  easily  intelligible. 

Species  Spathic  /ron,'pp.  160,  161. 

Hardness:=3 — 4.  Specific  gravity=3-7 — 3-9.  Crystallization 
rhombohedral,  with  a  perfect  cleavage;  occurs  also  in  foliated 
forms.    Lustre  vitreous  or  pearly. 

Color  yellowish-gray,  ash-gray,  or  greenish-gray ;  sometimes  red- 
dish. Darkens  on  exposure.  Subtranslucent.  Pulverized  it  effer- 
vesces somewhat  with  nitric  acid.  Before  the  blowpipe  it  blackens, 
and  becomes  capable  of  influencing  the  magnetic  needle,  and  fuses 
with  some  difficulty.     With  borax  it  forms  a  green  globule. 

Species  AxinitCj  pp.  166,  167. 

Color  clove-brown  ;  sometimes  inclining  to  plum-blue  and  pearl- 
gray.  Transparent — subtranslucent.  Easily  fusible  before  the  blow- 
pipe, with  intumescence,  to  a  dark  green  glass. 

Species  Quartz,  pp.  166,  167. 

Infusible  alone.  With  soda  it  fuses  easily,  attended  with  efSar- 
vescence,  to  a  transparent  glass. 

Species  Topaz,  pp.  168,  169. 

Infusible  alone.    With  borax  it  slowly  forms  a  transparent  glass. 

Species  Pyromorphite,  pp.  172,  173. 

Color  green  or  brown,  sometimes  gray.  Streak  yellow.  Sub- 
transparent — subtranslucent.  Soluble  in  hot  nitric  acid,  without 
effervescence.  Easily  fusible  to  a  globule,  which  assumes  a  crys- 
talline form  on  cooling.  * 

The  foregoing  examples  are  probably  sufficient  to  elucidate  die 
abbreviated  expressions. 

119.  The  manner  of  using  these  classifications  may  be  illustra- 
ted by  an  example.  The  obvious  characters  of  the  specimens 
elected  for  illustrating  the  classification,  dependent  on  crystallog- 
rapbyi  may  be  suiqpoMd  to  be  the  following : 
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CrysiaUime  form,  according  to  the  indications  of  secondary 
plane^  a  right  square  prism,  or  octahedron  ;  cleavage  distinct 
parallel  with  Af,  out  not  easilt^  obtained.  Lustre  scarcely  shining 
— vitreous  inclining  to  pearly  ;  hardness  about  6'6  ;  specific  gra^ 
vity  less  than  3'6.  Color  grayish-white.  Streak  grayish-white. 
Subtranslucent, 

From  the  character  of  its  crystallization  and  its  lustre,  the  spe- 
cies belongs  to  the  class  Dimetrica,  and  section  unmetallic.  We 
pass  on  to  those  species  whose  hardness  is  about  the  same  with  the 
specimen  under  examination.  The  first  we  examine  is  Humboldt-* 
iiitej  which  has  a  hardness  represented  by  5.  This  species,  how- 
ever, disagrees  in  color.  Hausmannite  has  too  high  a  specific 
l^ravity,  and  difierent  cleavage,  lustre,  and  color.  Scapolite  agrees 
m  specific  gravity;  also  in  cleavage,  lustre,  color,  and  streak.  Our 
specimen,  therefore,  belongs  to  this  species.  This  may  be  render^ 
more  certain,  if  there  is  a  doubt,  by  examining  the  characters  of  the 
species  that  follow  it,  and  by  determining  accurately  its  specific 
gravity.  In  general,  an  accurate  knowledge  of  this  last  character 
may  be  dispensed  with,  and  seldom  will  there  be  required  any 
thing  more  than  an  approximate  measurement  of  the  inclinations 
of  primary  planes.  When  an  uncertainty  remains,  after  examining 
all  the  characters,  the  extended  descriptions  of  those  species  between 
which  the  doubt  lies,  given  in  the  descriptive  part  of  this  treatise, 
may  be  consulted. 

The  following  hints  will  be  found  useful  to  the  student  who  has 
just  commenced  to  ran^  the  fields  and  hills  in  search  of  minerals. 

In  determining  the  minerals  that  may  have  been  collected,  the  first 
trial  should  be  made  with  a  file,  or  the  point  of  a  knife,  if  a  file  is 
not  at  hand.  If  the  file  makes  no  impression,  there  is  reason  to  sus- 
pect that  the  specimen  is  nothing  but  quartz :  and  if,  on  breaking  it, 
no  regular  structure  or  cleavage  plane  is  observed,  but  it  fi^actures  in 
all  directions  with  a  similar  surface  and  a  more  or  less  vitreous 
lustre,  the  pr(rf>ability  is  very  much  strengthened  that  this  conclusion 
is  correct.  In  the  majority  of  regions,  quartz  is  the  most  com- 
mon mineral  to  be  met  with ;  the  stones  of  the  soil,  the  pebbles 
of  gravel  beds,  although  so  various  in  color,  are  nine  tenths  quartz. 
The  specimens  of  this  mineral  are  sometimes  as  clear  cmd  glassy 
as  glass  itself;  and  again  they  occur  of  every  shade  of  tint:  and 
omn  are  as  opaque  and  dull  as  a  common  brick.  Some  varieties 
break  with  a  smooth  and  bright  conchoidal  fracture,  and  others 
with  a  rough  granular  surface,  in  which  the  grains  composing  the 
mass  are  seen  with  the  naked  eye.  Sandstones  and  freestones  are 
often  wholly  quartz,  and  the  sands  of  the  sea-shore  are  generally  of 
the  same  material. 

If  the  mineral  is  impressible  with  a  file,  and  rather  easily  so,  next 
try  it  with  a  little  dilute  muriatic  acid :  if  an  effervescence,  or  aa 
escape  of  bubbles  of  air,  takes  place,  the  mineral  is  very  probably 
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limestone  or  calcarsaus  spar^  which  are  but  different  names  for  the 
same  chemical  compound,  carbonate  of  limey  the  latter  diflbring 
from  the  former  only  in  bein^  crystallized  and  somewhat  purer. 
All  the  common  marbles  are  of  the  same  material.    Limestone,  lite 

Suartz,  presents  almost  every  variety  of  color,  (though  mostly  of 
ull  shades  until  polished,)  and  every  decree  of  transparency,  to 
the  earthy  opacity  of  common  black  marbls. 

These  two  minerals,  although  so  various  in  their  forms  and  ap^ 
pearances,  may  in  general  be  thus  determined  with  little  difficulty. 
The  blowpipe  may  next  be  used,  and  if  no  fusion  is  product  die 
conclusion  is  confirmed.  There  would  be  little  danger,  after  these 
trials,  of  confounding  limestone  or  calc  spar  with  any  species  but  a 
few  that  follow  it  in  the  treatise  and  the  specific  gravity  and  other 
characters  at  once  remove  any  remaining  doubts. 

Familiarized  with  these  two  Protean  minerals,  by  the  trials  here 
alluded  to,  the  student  has  already  surmounted  the  principal  diffi- 
culties in  the  way  of  future  progress.  Frequently  the  young  be- 
ginner, who  has  devoted  some  time  to  collecting  all  the  dimrent 
colored  stones  in  his  neighborhood,  on  presenting  them  for  names 
to  some  practised  mineralogist,  is  a  little  disappointed  to  learn  that, 
with  two  or  three  exceptions,  his  large  variety  includes  nothing  but 
limestone  and  quartz.  He  is,  perhaps,  gratified,  however,  at  being 
told  that  he  may  call  this  specimen  yellow  jasper,  that  red  jasper, 
another  flint,  and  another  hornstone,  others  chert,  granular  quartz, 
ferruginous  quartz,  chalcedony,  prase,  smoky  quartz,  greasy  quartz, 
milky  quartz,  agate,  plasma,  hyaline  quartz,  quartz  crystal,  basanite, 
radiated  quartz,  tabulax  quartz,  &c.  &c. ;  and  it  is  of^n  the  case,  in 
this  state  of  his  knowledge,  that  he  is  best  pleased  with  some  old 
treatise  on  the  science,  in  which  all  these  various  stones  are  treated 
of  with  as  much  promioence  as  if  actually  distinct  species ;  bein^ 
loth  to  receive  the  unwelcome  truth,  that  his  whole  extensive  cabi- 
net contains  only  one  mineral.  But  the  mineralogical  student  has 
already  made  good  progress,  when  this  truth  is  freely  admitted,  and 
quartz  and  limestone,  in  all  their  varieties,  have  become  familiar  to 
him. 

We  conclude  these  remarks  by  repeating  the  observation,  that  trial 
should  first  be  made  with  a  file,  or  the  point  of  a  knife ;  the  deter- 
mination of  the  specific  gravity  should  follow,  if  an  instrument  is 
at  hand.  Next,  a  drop  of  a  dilute  acid,  or  a  strong  acid,  to  ascer* 
tain  whether  a  jelly  may  be  formed  ;  then  the  blowpipe,  without, 
and  with  reagents.  By  these  simple  means,  and  the  use  of  the  tables 
given  in  the  preceding  pa^es,  after  thoroughly  studying  the  elements 
of  the  science,  there  will  oe  found  little  difficulty  in  arriving  at  the 
names, of  species,  Crystallography  affords  verv  essential  aid,  and 
the  importance  of  attending  to  its  principles  ana  working  them  out 
with  models  and  actual  crystals,  cannot  be  too  strongly  urged  upon 
theftudent* 
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PART  VI. 

DESCRIPTIVE  MINERALOGY. 

A  TABULAR  VIEW 

or  THS 

NATURAL   CLASSIFICATION  OF  MINERALS, 


CLASS  I. 

ORDER  L    RHEUTINEA, 
Genus  1.    Aer. 

Cfuseout. 

Sp.  1.  A.  terrenus,  Carhuretted  Hydrogen. 

2.  A.  hydrogenicus,  Hydrogen. 

3.  A.  phospnoricus,  Phosphuretted  Hydrogen. 

4.  A.  fetidus,  Stdphuretted  Hydrogen. 
6.  A.  azoticus,  Nitrogen. 

6.  A.  atmosphericus,  Atmospheric  Aif. 

7.  A.  carbonicns,  Carbonic  Add. 

8.  A.  SDlphorosus,  Sulphurous  Acid. 

9.  A.  muriaticus,  Muriatic  Acid. 

Genus  2.    AauA. 

Liquid. 

Sp.  1.  A.  limpida,  Water. 

8.  A.  sulphurica,  Sulphuric  Acid. 
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ORDER  II.    STERINEA. 

Genus  1.    Acidum. 

H=l— 2.    G=l-4— 3-7.     Taste  weak. 


Sp. 

1. 

2. 

A.  boracicum, 
A.  arsenosum, 

Sassolin. 
Arsenous  Acid. 

Genus  2. 

Borax. 

H«2— 2-5.    G=l-7— la 

Taste  sweetish  alkaline. 

Sp. 

1. 

B.  obliquus, 

Borax. 

Genus  3. 

Alumen. 

H-2— 3.    G«l-5— 1-9.     Taste  styptic. 

Sp. 

1. 
2. 
3. 

4. 
5. 
6. 

7. 

A.  plumosum, 
A.  officinale, 
A.  volcanicum, 
A.  magnesicum, 
A.  ammoniacum, 
A.  ferrosum, 
A.  manganosum. 

Feather  Alum^ 
Alum. 
Soda  Alum. 
Magnesia  Alum. 
Ammonia  Alum. 
Iron  Alum. 
Manganese  Alum, 

Genus  4.    Natron. 

H=l— 3.    G= 1-4— 2-2.     Taste  alkaline. 

Sp.  1.  N.  Gay-Lussianum,  Oay-Lussite. 

2.  N.  efflorescens,   *  Natron. 

3.  N.  permanens,  Trona. 

Genus  6.    Sal. 

H==2.    G=2'2— 2-3.     Taste  purely  saline. 

Sp.  1.  S.  cubjcum,  Common  Salt. 

Genus  6.    Picralum.* 

H=al'5--2-5.    G=l*4— 2-8.     Taste  saline  and  bitter. 

Sp.  1.  P.  Glauberium,  Glauber's  Salt. 

2.  P.  Thenardianum,  Thenardite. 

3.  P.  rhombicum,  Epsom  Salt. 

4.  P.  vulcauicum,  Mascagnine. 
6.  P.  Vesuvianum,  Aphthitalite. 

6.  P.  octahedram,  Sal-Ammoniac. 

7.  P.  deliquescens,  Nitrate  of  Magnesia. 

8.  P.  tenellum.  Nitrate  of  Lime. 

*  UiK^dty  bitter,  and  iXs,  salt.    The  «qurate  has  been  dropped  in  the  oompofiitian  of 
this  and  oinilar  wurds,  for  the  sake  of  euphony. 
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Genus  7.    Nitrum. 

H=l*5-— S.    6—1*9— S'L     ToMte  cooling  and  9aline. 

Sp.  1.  N.  rhombohedrum,  Nitrate  of  Soda. 

2.  N.  rhombicum,  Nitrate  of  Potash. 

Genus  8.    Yitriolum. 

H=s2— 3*5.    Gs=  1*8-^-2.     Taste  tutringent  and  metallic  ;  naueeoue. 

Sp.  1,  V.  martiale,*  Copperas. 

2.  V.  hexa^num,  Coquimbite. 

3-  V.  parasiticum,  Yellow  Copperas. 

4.  V.  cyprium,  Blue  Vitriol. 

5.  V.  zincicum,  White  Vitriol. 

6.  V.  coballicum,  Cobalt  Vitriol. 

7.  V.  uranicum,  Johannite. 

8.  V.  bicolor,  Botryogen. 

Genus  9.    G.£ALtJM.t 

H=2-5-3-5.    G=2-7— 2-9.     Taeteweak. 

Sp.  1.  G.  obliquum,  Glauber ite. 

2.  G.  columnare.  Poly  halite. 


CLASS IL 


ORDER  I.     HALINEA. 

Genus  1.    AsTASiALus.t 

HsbI'S— 2.    Gasl — 2-5.    Deeompoeed  in  the  flame  of  a  candle. 

Sp.  1.  A  phytogeneus,§  Oxalate  of  Iron. 

2.  A.  obliquus,  Oxalate  of  Lime. 

Genus  2.    Mellis. 

H=d2— -2-5    Gssl-S— h6.    Deeompoeed  hy  boiling  water. 

Sp.  1.  M.  pyramidalis,  Mellite. 


*  llie  salts  of  iron  were  tenned  Martial  by  the  alchymists,  from  Mara,  the  sJchymistie 
smeof  iron. 
t  Vmiaf  earth,  and  SA(,  ealt,  in  allusion  to  the  composition  and  slight  solubility  of  the 


t  'ArroTOf,  unsttAle  :  alludes  to  the  fiicility^th  whi(^  the  species  is  decomposed. 
k  Wrmyt9toi,  originatiHg  from  plants;  the  gpecies  is  supposed  to  be  of  Tsgetsble  origin. 
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Genus  3.    Cryalus.* 

H=2*35— S-5.    G=2-9— 3.    Fusible  in  the  flame  of  a  etmdle. 

Sp.  1.  C.  fusilis,  Cryolite. 

Genus  4.    Aluminus. 

Sp.  1.  A.  terrenus,  Websterite. 

2.  A.  rhombohedrus,        •    Alum  Stone. 

Genus  6.    Astralus. 

H=2-S-^l.    G=2-3— 3-8.    Mostly  Mteaular  or  divergent. 


Sp. 

1. 

A.  rhombicus, 

WaveUite. 

2. 

A.  ferriferus, 

Cacoxene. 

Genus  6. 

Fluellus. 

H=«4-^5. 

G=:2-9-3-4. 

Sp. 

1. 

F.  pyramidalis, 

Fluellite. 

2. 

F.  obliquas, 

Wagnerite. 

3. 

F.  rhombicus, 

Herderite. 

4. 

F.  Childrenianus, 

Childrenite. 

6. 

F.  octahedrus, 

Fluor  Spar. 

6. 

F.  hexagonus, 

Apatite. 

Genus  7. 

Pharmacalxjs. 

1 

H=l-5— 5.    G=2-5— 2-9.    AlUaceou*  fumes  before  the  bhwpipe. 

Sp. 

1. 

P.  stellatus, 

Pharmacolite. 

2. 

p.  magnesiferus, 

Magnesian  PharmacolUe. 

3. 

P.  rhombicus, 

Haidingerite. 

Genus  8. 

GYPSALUS.t 

H=l*5--3-5.     G=2-3— 3.    One  or  more 

cleavages  very  perfect  and  easily  ohtaiued. 

Contain  lime. 

Sp. 

1. 

G.  rhomboideus, 

Crypsum. 

2. 

G.  rectangulus, 

Anhydrite. 

Genus  9. 

CALCIALDS.t 

H=2-5-4.    G==2-5-^-3.    Contain  Urns, 

Sp. 

1. 

C.  rhombohedrus, 

Calcareous  Spar. 

2. 

C.  rhombicus, 

Arragonite. 

3, 

.0.  Dolomii, 

Dolomite. 

4. 

C.  decolorans, 

Ankerite. 

*  K^«<,  icSf  and  ftXc,  salts  ftom  the  ready  fiiribility  of  the  minereL 
t  r»V«>(>  2o^>  And  &X(,  salt  t  Calx,  lime. 
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Genua  10.    Magnbsialus. 

HbI— 4*5.    Qh^S"^^    Contmn  magnetU. 

Sp.  1.  M.  rhombohedrusy  Rhomb  Spar. 

2.  M.  fibrosus,  Magnesite. 

3.  M.  pulvereus,  HydromctgnesUe. 


ORDER  II.    BARYTINEA. 
Genus  I.    Marantalus  * 

E^^-A.   Gesd'S— ^-9.    Color  darkens  on  exposure.    Contain  iron  or  manganete  with 

earbamc  acid. 

Sp.  1.  M.  rhombohedrus,  Spathic  iron. 

2.  M.  decrepitans,  DiaUogite. 

Genus  2.    Baralus.! 

H333>5-^.    G=3-3 — 4-8.    Sfredk  uncolored.    Contain  strontia  or  hmyta. 

Sp.  1.  B.  rubefaciensjt  Sironiianite. 

2.  B.  prismaticus,  Celestine. 

3.  B.  obliquus,  Barj/to-calcite. 
4  B.  Johnstonii,  Bromlite. 

5.  B.  fusilis,  Witherite. 

6.  B.  rhombohedrus,  Dreelite. 

7.  B.  ponderosus,  Heavy  spar. 

Genus  3.    Spanialus.§  • 

G=4-5.    G=3-4—51. 

Sp.  1.  S.  hexagonus,  Flucerine. 

2.  S.  dodecahedrus,  Basic  Flucerine. 

3.  S.  quadratus,  Carbonate  of  Cerium. 

4.  S.  rhombicus,  Yttro-cerite. 

5.  S.  peritomus,  Xenotime. 

Genus  4.    Scheelixjs. 

H=4— 4-5.    G=6— 61. 

Sp.  1.  S.  p3nramidalis,  Tungstate  of  lime. 

2.  S.  ocbreus,  Tungstic  acid. 


*  Mopaiyo),  to  fadty  alluding  to  the  change  of  color  consequent  on  exposure, 
f  Bapo{,  weighty  and  AX;,  salt 

I 

Google 


I   Dvpof,  vongai,  ana  a  as,  wan. 

X  In  aUusion  to  its  tinging  flame  red. 

^  ^Htfiof,  rare,  and  tXs ;  the  species  are  salts  of  two  rare  minerals,  cerixmi  and  yttrium. 
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Genus  5.    Stimmialus.* 

H»9*&-^.    G«*5'5— ^'6.    CoiUmn  itliimiiy. 

Sp.  1.  S.  rhombicus,  White  antimony. 

2.  S.  quadratus,  Romeine.^ 

Genus  6.    Bismutalus. 

H=3— 4-5.    G=5-9— 61.    CofOain  bumutk 

Sp.  1.  B.  acicularis,  Bismutite, 

2.  B.  ochraceds,  Bismuth  Ochre. 

3.  B.  dodecahedrus,  Bismuth  Blende. 

Genus  7.    Zincalus. 

H=2-5— 5*5.    G=4-3— 4-5.    Contain  xine. 

^.  1.  Z.  rhombohedrus,  Calamine, 

2.  Z.  peritomus,  Electric  Calamine. 

3.  Z.  acrotomus,  Willemite. 

4.  Z.  diatomus,  Hopeite. 

Genus  8.    Manganalus. 

H===3-6.    G=2-25-^-0.    Contain  manganete, 

Sp.  1.  M.  quadratus,  Triplite. 

2.  M.  obliquus,  Heterosite. 

3.  M.  hexagonus,  Phosphate  of  iron  and  m>ang. 

4.  M.  fusJlis,  Hnraulite. 

Genus  9.    AREALus.t 

H=«=l*5-^    G=2-6— 3*8.    Contain  iron. 

Sp.  1.  A.  cubicus,  Cube  Ore. 

2.  A.  piceus,  Iron  Sinter. 

3.  A.  trimetricus,  Scorodite. 

4.  A.  rhombicus,  Triphyline. 
6.  A.  rhomboideus,  Vivianitt. 

6.  A.  divergens,  Anglarite.' 

7.  A.  viridis,  Chreen  Iron  Ore. 

8.  A.  rhombohedrus,  Pyrosmalite. 

Genus  10.    Cobaltalus. 

H=l*5 — %    G=3.     Color  some  shade  of  red.     Contain  cobalt. 

Sp.  1.  C.  rubellus,  Cobalt  Bloom. 


*  £rf/f/ii,  antimony, 

t  'Apns,  Mars,  the  alchemistic  name  of  iron,  and  HXf,  salt 
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2.  C.  rhombicus, 

3.  C.  ochreus, 


Roselite. 
Arsenite  of  Cobalt* 


Genus  11.    Cronalus.* 

H— 2-- 4*5.    Gn=:5'3— 8'L    Color  white,  green,  blue,  or  red.    Contain  lead. 


Sp.  1.  C.  rhombicus, 

White  Lead. 

2-  C.  quadratus, 

Corneous  Lead. 

3.  C.  Vesuvianus, 

Cottmnite. 

4.  C.  peritomus, 

Cerasite. 

6.  C.  acrotomus, 

Leadhillite. 

6.  C.  flexilis, 

Dioxylite. 

7.  C.  prismaticus, 

Anglesite. 

8.  C.  amorphusi 

H^yphane. 

9.  C.  hexagonus, 

var.  1,  speciosus, 

Pyromorpkite. 
mimetene. 

var.  2,  alliaceus, 

10.  C.  rhombohedrus, 

Nussierite. 

11.  C.  seleniferus, 

Selenate  of  Lead. 

12.  C.  pyramidalis, 

Molybdate  of  Lead. 

13.  C.  vanadiferus, 

Vanadinite. 

14.  C.  ponderosus, 

15.  C.  hyacinlhus, 

Tungstate  of  Lead. 

Chromate  of  Lead. 

16.  C.  rubeus, 

Melanochroite. 

17.  C.  Vauquelini, 

Vauquelinite. 

18.  C.  diatomus, 

Caledonite. 

19.  C.  rhomboideus. 

Cupreous  Anglesite. 

20.  C.  resiniformis, 

Plumbo-resinite. 

21.  C.  minium, 

Minium. 

f     22.  C.  ochraceus. 

Plumbic  ochre. 

Genus  12. 

CYPRALUS.t 

H=nl-^-5.    G=2-5-4-3. 

Color  green  or  blue.    Contain  copper. 

Sp.  1.  0.  caeruleus. 

Azuritt. 

2.  C.  vulgaris, 

Oreen  Malachite. 

3.  C.  zinciferus. 

Aurichalcite. 

4.  C.  amorphus. 

Chrysocolla. 

5.  C.  rhombohedrus, 

Dioptase. 

6.  C.  speciosus, 

Euchroite. 

7.  C.  acrotomus. 

Aphanesite. 

8.  C.  concentricus. 

Erinite. 

9.  C.  rectangulus. 

Liroconite. 

10.  C.  hemihedrus. 

Pseudo-malachite. 

11.  C.  dystomus. 

Libethenite. 

•  Kf&mt,  Saturn,  the  alcbemistic  name  of  le«d,  and  <Xf ,  ealt 

t  K^irpoj,  copper,  and  4Xj,  ealt. 
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12.  C.  acicularis,  Olivenite. 

13.  C.  exhalans,  Atacamite. 

14.  C.  foliaceus,  Copper  Mica. 

15.  C.  decrepitans,  Capper  Froth. 

16.  C.  Brochantianus,  Brochantite. 

17.  C.  vanadiferus,  Volborthite. 

Genus  13.     Niccalus. 

fi=4i — 2'5.    Contain  nickel. 

Sp.  1.  U.  prasinus,  Nickel  Green. 

2.  U.  Herreri,  Herrerite. 

C^nus  14.    Uranalusu 

H=Q — 3.    G==::3- 1—3-3.    Contain  uranium. 

t 

Sp.  1.  U.  ochraceus,  Uratiic  ochre. 
2.  U.  quadratus, 

var.  1,  calciferus,  Uranite. 

var.  2,  cupriferus,  Chalcolite. 

Genus  15.    Argentalus. 
Sp.  1.  A.  cinereus,  Carbonate  of  Silver. 


ORDER  ra.  CERATINEA. 
Genus  Ceratus. 

H=l— a.  G=5-5— 6-5. 

Sp.  1.  C.  cubicus,  Horn  Silver. 

2.  C.  foliaceus,  Iodic  Silver. 

3.  C.  viridis,  Bromic  Silver. 

4.  C.  quadratus,  Horn  Quicksilver. 


ORDER  IV.    OSMERINEA. 
Genus  1.    Hydrolus.* 

H=l— 2-5.    €^1-4— 2-1.    Fusion  dificuU-^nfuiible. 

Sp.  1.  H.  cerinusjt  Halloylite. 

*  T^Aip,  water ;  refers  to  the  large  proportion  of  water  in  the  species. 
t  Waxyt  in  allisdon  to  its  lustre. 
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Sp.  2:  H.  arffilliformis,  Kollyrite. 

3.  H.  adheerens,  Scarbroite. 

4.  H.  pyrosmicus,*  PyrargiUite. 
6.  H.  roseus,  Rosite. 

6.  H.  tinctus,  Allophane. 

Genus  2.    Htdrargillus. 

H=2-5— 3-5.    G=:3— 3-1. 

Sp.  1.  H.  Oibbsianus,  CHbbsite. 

Genus  3.     Stylus.! 

H—9— 3.    G=2-6— 2-8.    In  pritme  of  $ix  or  twelve  tidet, 

Sp.  1.  S.  hexagonus,  Finite. 

2.  S.  acrotomus,  Fahlunite. 

3.  S.  foliaceus,  Chlorophyllite. 

Genus  4.    Ophitis.! 

H=3-5-4.    G=2-0— 2-6. 

Sp.  1.  O.  triclinatus,  PyrallolUe. 

2.  O.  communis,  Serpentine, 

3.  O.  foliaceus,  KerolUe. 

Genus  6.     Nematus.J 

H=3— 3.    G=2-3— 2-7.    Delicately  columnar. 

Sp.  1.  N.  rectangulus,  Picrosmine. 

2.  N.  radiatus,  Hydrous  Anthophyllite, 

3.  N.  gracilis,  I^maliie. 

Genus  6.     Phyllinivs. 

H«3'5~5.    G=2-5— 3-2.    Foliated. 

Sp.  1.  P.  Schilleri,  Schiller  Spar. 

2.  P.  Clintoni,  Clintonite.   \ 

Genus  7.    Margaritus.II 

H=l-5-3.    G=^-31.    Foliated. 

Sp,  1.  M.  Brucii,  Brucite. 

*  n^,  ^r«,  and  d<r/f^,  odor. 

t  I^riW,  a  column,  in  aHusion  to  ^  hexagonally  prismatic  fbrms  presented  by  the 


X  An  old  name  of  flcipentme,  derived  from  the  Greek,  ^(,  a  snake. 
4  N^^>  0  thread;  leiero  to  the  columnar  structure  of  the  species. 
I  TAafyaplrnt^  pearl;  alludes  to  the  lustre. 
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Sp.  2.  M.  prismaticus, 

3.  N.  olivaceus, 

4.  N.  Sapo, 

6.  N.  rhombohedrus, 
6.  N.  exfolians, 


Talc. 

Chlorite. 

Saponite. 

Pennine. 

PyrophyllUe. 


ORDER  V.    CHAUCINEA. 
Genus  1.    Mica. 

H=2— 4-5.    G^S-e—^l.    Structure  highly  foUaUd. 


Sp.  1.  M.  magarina," 

2.  M.  hexagona, 

3.  M.  obliqua, 
4  M.  rhombica, 

5.  M.  rosea, 

6.  M.  hydrata, 


Margarite. 
Black  Mica. 
Common  Mica. 
Rhombic  Mica. 
lAthia  Mica. 
Hydrous  Mica. 


Genus  2.    Zeolus. 

Hp=d*5-— 5'5.    G=2 — Stl.    Specie9  volcanic  or  amygdiUoidal,  and  mnnetimet  gramlic 


Sp.  1. 

Z.  rhomboideus, 

Heulandite. 

2. 

Z.  Brewsterianus, 

Brewsterite. 

3. 

Z.  efflorescens, 

Laumonite. 

4. 

Z.  quadratus, 

Apophyllite. 

6. 

Z.  fascicularis, 

Stilbite. 

6. 

Z.  acutus, 

Epistilbite. 
Tkomsonite. 

7. 

Z.  Thomsonianus, 

8. 

Z.  hemiquadratus, 

Edingtonite, 

9. 

Z.  gemellus, 

Harmotome. 

10. 

Z.  Phillipsianus, 

PhillipsUe. 

11. 

Z.  rhombicus, 

Natroliie. 

12. 

Z.  Poonahlensis, 

Poonahlite. 

13. 

Z.  flabelliformis, 

Mesolite. 

14. 

Z.  Kobelli, 

Pectolite. 

15. 

Z.  crispans, 

Scolezite. 

16. 

Z.  tenax, 

Dysclasite. 

Genus  3.  Tessera. 

H=e5— 6.    G=2 — 3'4.  Crystallization  monometric. 

Sp.  1.  T.  cubica,  Analdme. 

2.  T.  trapezohedra,  Leucite. 


*  Alludes  to  the  peatly  lostie. 
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Sp.  S.  T.  dodecahedra,  Sodalite. 

4.  T.  Haayna,  Hauyne, 

5.  T.  nltramarina,  Lapis-Lazuli. 

Genus  4.    Chabazivs. 

H»4— 4*5.    6=2—3*3.    CrytUMUutian  hexagonmL 

Sp.  1.  C.  Thombohedms,  CfuAazUe. 

Genus  5.    Datholxjs. 

H>^-^5.    €r»>2-9— 3.    Cleavage  indUtmctr^'CryMtaU  skort'-never  in  tUnder  prismt. 

Sp.  1.  D.  obliquus;  Daiholite. 

Genus  6.    Clasistylus.* 

Hb=6— 6-5    Gn-Q-S-^S.    Color  lighi'green;  colorle9$.    Commonly  hotryoidal 

Sp.  1.  C.  acrotomus,  Prehnite. 

Genus  7.    Nephrus. 

Ifc=5-5— 7.    G=a2-9— 3-4.    Jlfa#«tHr. 

Sp.  1.  N.  amorphus,  Nephrite, 

2.  N.  peritomus,  Saussurite. 

Genus  8.    Lazulus. 

H3=5— 6.    G=2*8— 3-1.    Coior  6Zt(«  or  green.    Cleavage  indiwHneL 

Sp.  1.  L.  amorphus,  Turquoise. 

2.  L.  rhombicus,  Lazuliie. 

Genus  9.    Spatum. 

H=4— 6-5.    G==2-l— 2-8. 

Sp.  1.  S.  hexagonum,  Nepheline. 

2.  S.  orthotomuin,t  Feldspar. 

3.  S.  vitreum,  RyacolUe. 

4.  S.  triclinatum,  Albite. 

5.  S.  rudOi  Andesin, 

6.  S.  Yesuvianum,  Anorikite. 

7.  S.  opalescens,  Labradorite, 

8.  S.  nitidum,  Oligoclase. 

9.  S.  roseum,  Latrobite. 

*  KXiw,  to  ^eair,  and  vrtfXof ,  a  eohimn,  in  allusion  to  the  resemblance  to  a  broken 
eobnin,  dten  presented  by  the  enrstals  of  this  species. 

*  'Of$6ti  ttraight,  and  ri/iy«a,  I  eUave ;  refers  to  the  fSetct,  that  its  two  clsaTagas  are  at 
right  an^  with  ooe  another. 
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Genus  10.    Scapolus. 

Hr=5— 6.    6r=2*9— 3-3.    Crystallization  dimetric 

Sp.  1.  S.  p3rramidalis,  Scapolite. 

2.  S.  Gehlenianum,  Gehlenite. 

3.  S.  Mellis,  MeUilUe. 

4.  S.  eutomus,  Somervillite. 
6.  S.  acrotomus,  HumboldiilUe. 

Genus  11.    Petalus. 

Hc=6-.7.       Grrrrfj-i       3-8. 

Sp.  1.  P.  triphanus,  Spodumene. 

2.  P.  rhombiciis,  PeicUUe. 

Genus  12.    Grammitus. 

Sp.  I.  G.  tabularis,  Tabular  spar. 

Genus  13.    Spatinius. 

H==5-5— 6-5.    G=3— 3-5. 

Sp.  1.  S.  decoloranS)  Manganese  spar. 

2.  S.  rhombohedrus,  Troostite. 

3.  S.  reniformis,  Bustamite. 

Genus  14.    Augitus. 

H=S-7.    G==2-9— 4. 

Sp.  1.  A.  diatomus,  Pyroxene, 

2.  A.  acrotomus,  Babingtonite. 

3.  A.  Proteus,  Hornblende. 

4.  A.  phyllinus,  Anthophyllite. 

5.  A.  scopiformis,  Cummingtonite. 

6.  A.  cuspidatus,  Acmite. 

7.  A.  lithiferus,  Amblygonite. 

Genus  16.    Epimecius.* 

H=n^— 7.    6a3*l--3*7.    CryHdU  usually  long  and  dsndtr. 

Sp.  1.  E.  C3raneus,  Kyanite. 

2.  E.  albus,  WiBrthile. 

3.  E.  dissiliens,t  Diaspore. 

•  'Eiri/iiFjnw,  very  long. 

t  Flying  in  pieces;  alludes  to  the  action  under  the  blowpipe. 
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Sp«  4.  E.  Bucholziiuiiis,  Bucholzite. 

6.  E.  Sillimanianns,  SUlimanite. 


ORDER  VI.    HYALINEA. 
Genus  1.    Carbunculus. 

H=6— 7-5.    G«:3-4-5. 


Sp.  1.  C.  rhomboideus. 

Epidote, 
laocrase. 

2.  C.  dimetricus, 

3.  C.  dodecabedrus, 

Garnet. 

4.  C.  cubicus, 

Pyrope. 
Helvine. 

5.  C.  hemihedrus, 

6.  C.  decussatus,* 

Staurotide, 

Genus  2.    Andalusius. 

Sp.  1.  A.  prismaticus,  Andalusite. 

Genus  3.    Chondrodus. 

H=6— 7-5.    G=31-^-2. 

Sp.  1.  C.  obliquus,  Chondrodite. 

2.  C.  rhombicus,  Humite. 

Genus  4.    Turmalus. 

H=7— 8.   G«3-3  1. 

Sp.  I.  T.  rbombohedrus,  Tourmaline. 

Genus  6.    Beryllus. 

H«7-5— 8.    G=2-8--3-l.    Color  green^--blui9hr-^lorUs$, 

Sp.  1.  B.  hexagonus,  Beryl 

2.  B.  rhoniboideus,  Eudase. 

3.  B.  rbombohedrus,  Phenacite. 

Genus  6.    Sapphirus. 

H=7-5— 9.    G=3-5-4-6. 

Sp  1.  S.  rectangula,  Chrysoberyl, 

2.  S.  octabedra,  Spinel. 

*  Crowed  like  the  letttr  X ;  aUndes  to  its  cruciform  crystals. 
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Sp.  3.  S.  eutoma,  Automolite. 

4.  S.  infusilis,  DysluUe. 

6.  S.  rhombohedra,  Sapphire. 

Genus  7.    Adamas. 

Kt=10.     G=.31— 3-6. 

Sp.  1.  A.  octahedrus,  Dicunond. 

Genus  8.    Topazius. 

H«a    G=i3-4--3-6. 

Sp.  1.  T.  rhombicus,  Topaz. 

2.  T.  Yesuvianus,  FarsterUe. 

Genus  9.    Chrysolus. 

H—6-5— 7-5.    G=3-3— 3-5. 

Sp.  1.  C.  rectangulus,  Chrysolite. 

2.  C.  obliquus,  Ligurite* 

Genus  10.     Boracius. 

H=b7.    Q=*^t9 — 3.    CryataU  monometric    Color  white  or  gray, 

Sp.  1.  B.  hemihedrus,  BoracUe. 

2.  B.  rubefaciens,  HhodizUe. 

Genus  11.    Htalus. 

H=5S-7.    G=2-^'3. 

Sp.  1.  H.  bicolor,  lolite. 

2.  H.  acutusy  Axiniie. 

3.  H.  rhombohedrus,  Quartz. 

4.  H.  opalinus,  Opal. 

Genus  12.  Almandus. 

!!;»&    GxsS-^-^.    FuHbU,  and  gelmtmixe*  in  meids. 

Sp.  1.  A.  rhombohedrus,  Eudialyte. 

Genus  13.    Zircon. 

H=7— a    G=4-3— 4-8.    InfimbU. 

Sp.  1.  Z.  quadratus,  Zircon. 

2.  Z.  rhombicus,  Ostranite. 
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ORD^R  VII.    SCAPTINEA. 
Genus  1.    Rutilus.* 

H-»3'5— 7.    a»3-d— 6.    Color  dark'^ed^-irowmMh'blaek    CotUmm  TUatmm. 

Sp.  1.  R.  quadratus,  Rutile. 

2.  R.  obliquus,  i^hene. 

3.  R.  roseusy  wreenovite, 

4.  R.  pyramidalis,  Anatase. 
6.  R.  Brookianus,  Brookite. 

6.  R.  cubicus,  Perowskite. 

7.  R.  acrotomus,  Monazite. 

Genus  2.    Cuprius. 

H=3-5— 4.    Ga6*5---6.    CofOain  copper. 

Sp.  1.  C.  octahedrus,  Red  Capper  Ore. 

2.  C.  ochraceus,  Black  Capper. 

Genus  3.    Zincius. 

H»4-^-5.    GrB^*4--5-6.    Contain  xine, 

Sp.  I.  Z.  Brucii,  Red  Zinc  Ore. 

Genus  4.    Jovius.t 

IIs6--7.    G=«6-5— 7-1.    Contain  tin. 

Sp.  1.  J.  quadratus,  Tin  Ore. 

Genus  6.    Ceritus. 

Hx»5-5--6.    Gs=3*l— ^-2.    Contain  eerimn. 

Sp.  1.  C.  rhombotiedrus,  Cerite. 

2.  C.  Wollastonii,  Silicate  af  Cerium. 

Genus  6.    Melanius.I 

H=2-5— 6-5.    G=2-l— 5*6.    Color  brownr^laek. 

Sp.  1.  M.  triclinatus,  Allanite. 

2.  M.  Thoriferus,  Thorite. 

3.  M.  flammans,  Pyrarthite. 

4.  M.  obliquus,  Gadalinite. 

5.  M.  Laugieri,  THtaniferaus  Cerite. 

*  Red  and  ehinimg. 

t  From  Jmnter,  tlw  alchemistic  name  fit  tiik 
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Sp.  6.  M.  Mengii,  JEschynite. 

7.  M.  quadratus,  (Erstedite. 

8.  M.  rectangulus,  Polymignite. 

Genus  7.    Columbius. 

H==5-5-^.    Gs-S'S— 8.    Contain  columbiwm. 

Sp.  1.  C.  hemiquadratus,  Fergusonite. 

2.  C.  octahedrus,  Pyrochlore. 

3.  C.  Berzelii,  Yttro-Columbite. 

4.  C.  Keilhaui,  Euxenite. 

5.  C.  rectangulus,  Columbite. 

6.  C.  ferrosus,  Ferro-tantalite. 

7.  C.  uraniferus,  Urano-tatUalUe. 

Genus  8.    Uranius. 

H»5— 5*5.    €ncB6'4 — 6*5.    Contain  ura/niMm. 

Sp.  1.  U.  amorphus,  Pitchblende. 

Genus  9.    Wolpramius. 

H==5— 5*5.    0=7*1—7*4.    Contain  tungwten. 

Sp.  1.  W.  rectangulus,  Wolfram. 

Genus  10.    Manganus. 

H=l--6*5.    Cn=31— 4*9.    Contain  manganese. 

Sp.  1.  M.  acrotomus,  Hausmannite. 

2.  M.  peritomus,  Braunite. 

3.  M.  informis,  Psilomelane. 

4.  M.  cupriferus,  Cupreous  Manganese, 
6.  M.  rhombicus,  Manganite. 

6.  M.  prismaticus,  Pyrdusite. 

7.  M.  obliquus,  Heteroclin. 

8.  M.  cobaltiferus,  Earthy  Cobalt. 

9.  M.  terrenus,  Wad. 

Genus  11.    Siderus.* 

H=4    6*5.    Gx^*3— 5*3.    Contain  iron. 

Sp.  1.  S.  chromiferus,  Chromic  Iron. 

2.  S.  fibrosus,  Crocidolite. 

3.  S.  plumosus,  Anthosiderite. 

4.  S.  Hisingeri,  ^isingerite. 
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Sp.  6.  S.  foliaceus,  Cronstedtite. 

6.  S.  rhombicus,  Yenite. ' 

7.  S.  hsematicus,*  Brown  Iron  Ore, 

8.  S.  rutilus,  Gothite. 

9:  S.  rhombohedrus,  Specular  Iron. 

10.  S.  octahedrus,  Magnetic  Iron  Ore. 

11.  S.  zinciferus,  Franklinite. 

12.  S.  acrotomus,  Ilmenite. 


ORDER  VIII.    METALLINEA. 
Genus  1.    Ferrum. 
Sp.  1.  F.  octahedrum,  Iran. 

Genus  2.    Platinum. 
Sp.  1.  P.  cubicum,  Platinum. 

Genus  3.    Iridium. 
Sp.  1.  I.  hexagonum,  IHdium. 

Genus  4.    Palladium. 

Sp.  1.  P.  octahedrum,  Palladium. 

2,  P.  rhombicum,  Selenpalladite. 

Genus  5.    Aurum. 
Sp.  1.  A.  cubicum,  Gold. 

Genus  6.    Argentum. 
Sp.  1.  A.  octahedram,  Silver. 

Genus  7.    Hydrargfrum. 
Sp.  1.  H.  fluidum,  Mercury. 

2.  H.  dodecahedrum,  Amalgam. 

Genus  8.    Plumbum. 
Sp.  1.  P.  octahedram,  Lead. 

Genus  9.    Bismutum. 
Sp.  1.  B.  octahedrum,  Bismuth. 

2.  B.  argentiferum,  Bismuth  Silver. 


*  AlnariK6s,  bloody,  in  allusion  to  the  color  of  the  powder. 

27 
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Genus  10.    Cuprum. 


Sp.  1.  C.  octahedrum, 

Genus  11. 

Sp.  1.  T.  hexa^num, 

2.  T.  rhombicum, 

3.  T.  graphicum, 


Copper. 

Tellurium. 

Tellurium. 
Aurotellurite. 
Graphic  Tellurium. 


Grenus  12.    Stibium. 


Sp.  1.  S.  rhombohedrunii 
2.  S.  rhombicum, 


Antim^ony. 
AntimonieU  Silver. 


Grenus  13.    Arsenium. 
Sp.  1.  A.  rbombohedrum,  Arsenic. 

ORDER  IX.    PYRITINEA. 


Genus  1.    Niccoliteb. 


H«3— 5-5.    G=6— 81. 


Color  white,  or  tlightly  reddUh  or  yelUnoUk    ConUh 
IfiekeL 


Sp.  1.  N.  eutomus, 

2.  N.  hexa^onus, 

3.  N.  cupricolor, 

4.  N.  Hoffmanni, 

5.  N.  obliquus, 

6.  N.  decrepitans, 

7.  N.  capillaris, 


Nickel  Stibine. 
Antimonial  Nickel. 
Capper  Nickel. 
White  Nickel. 
Placodine. 
Nickel  Glance. 
Capillary  Pyrites. 


Genus  2.    Cobalites. 

H=5-5— 6.    G=6— 6-5.     Color  u>hiU,  grayM  or  reddUh,    CotOain  CobdU. 


Sp.  1.  C.  octahedrus, 

2.  C.  hemicubicus, 

3.  C.  cubicusy 


Smaltine. 
Cohaltine. 
Cobaltic  Pyrites. 


Genus  3.    Manganites. 

H=Bs5.    G— 5    6.    Color  grayish  white.    Contain  Manganese. 

Sp.  1.  M.  alliaceus,  Arsenid  of  Manganese. 
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Genus  4.    IIabcasites. 

Hs=5— 6.    G=S^TA.    Color  white  or  grayitk    Contain  iron. 


Sp.  1.  M.  acrotomus, 
2.  M.  peritomus, 


Leucapyrite. 
Mispickel. 


Genus  6.    Pyrites. 

B-:d— 6*5.    G»4*5— 6*1.    Yeiiomol^-ifeUoto,    Contain  tren,  or  iron  and  copper. 


Sp.  1.  P.  hexagonus, 

2.  P.  rhombicusi 

3.  P.  cubicus, 

4.  P.  alliaceusy 

5.  P.  erubescens,* 

6.  P.  pyramidalis, 


Magnetic  Pyrites, 
White  Iron  Pyrites. 
Iron  Pyrites. 
Arsenid  of  Copper. 
Variegated  Pyrites. 
Copper  Pyrites. 


Sp. 


Sp, 


ORDER  X.    GALINEA. 
Genus  1.    CYPBiTEs.t 

HsS-S— 4.    Gr=»4-3— ^*8.     Contain  copper. 


1.  G.  cubicus, 

2.  C,  tetrahedrus, 

3.  C.  rectangulus, 

4.  C.  dodecahedrus, 

5.  C.  rhombicus, 

6.  C.  lividus, 

7.  C.  selenicus, 


Tin  Pyrites. 
Gray  Copper. 
Boumonite. 
Tennantite. 
Vitreous  Copper. 
Blue  Copper. 
Selenid  of  Copper. 


Genus  2.    Lunites.I 

H=:l-5— 1*4.    G^^S-S— 8-5.    Contain  silver. 


1.  L.  selenicus, 

2.  L.  Berzelii, 

3.  L.  cupriferus, 

4.  L.  dodecahedrus, 
6.  L.  tellurifenis, 

6.  L.  rhombohedrus, 

7.  L.  rhombicus, 

8.  L.  peritomus, 

9.  L.  foliaceus, 

10.  L.  rhomboideus, 


Selensilver. 

Eucairite. 

Stromeyerite. 

Vitreous  Silver. 

Telluric  Silver. 

Polybasite. 

Brittle  Silver  Ore. 

Antim,  Sulphuret  of  Silver. 

Sternbergite, 

Flexible  Silver  Ore. 


*  BlvMhing  ;  alhidee  to  the  leddiBh  tarnish  the  mineral  asBonies  on  ezpoBure. 

t  K^^,  copper. 

X  FVom  jUma,  the  alchemktic  name  of  silver. 
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Genus  3.    Lycites.* 

H=r=a— 3-5.    G=4-5— 5-8.     Contain  antimony. 

Sp.  1.  L.  diatomus,  Crray  Antimony, 

2.  L.  Berthieri,  Berthierite. 

3.  L.  Svanbergii,  Geocronile, 

4.  L.  Zinkeni,  Zinkenile, 

5.  L.  acrotoraus,  Jamesonite. 

6.  L.  capillaris,  Feather  Ore. 

7.  L.  Boulangeri,  Boulangerite. 

8.  L.  alliaceus,  Arsenical  Antimony. 

9.  L.  bismutiferusy  Kobellite. 

Genus  4.    Plumbites. 

H=-=l-5— 3.    G=6&— 8-5.     Contain  lead. 

Sp.  1.  P.  cubicus,  Galena. 

2.  P.  cobaltiferus,  Cobaltic  Galena. 

3.  P.  seleniferus,  Clausthalite. 

4.  P.  palljdusy  Selenid  of  Lead  and  Copper. 
6.  P.  cupro-selenicus,  Selenid  of  Copper  and  Lead. 

6.  P.  fusilis,  Selenid  of  Mercury  and  Lead. 

7.  P.  albus,  Tellurid  of  Lead. 

8.  P.  foliaceus,  Foliated  Tellurinm. 

Genus  6.    Elasmites.! 

H=l— 1-5.    G=4-5— 4-8.    Structure  foliated. 

Sp.  1.  E.  hexagonus,  Molybdenite. 

Genus  6.    Bismites.I 

H=2— 2-5.    G=61— ^7-6.     Very  futihle.     Contain  bismuth. 

Sp.  1.  B.  rectangulus,  Sulphuret  of  Bismuth. 

2.  B.  acicularis,  Acicular  Bismuth. 

3.  B.  rhombohedras,  Telluric  Bismuth. 

Genus  7.    Zincites. 

G^5r5—5rS.    Contain  zinc. 

Sp.  1.  Z.  flammans,  Rionite. 


*  AiKOiy  a  wolf;  '  gray  antimcmy  was  called  "  lupus  metalloniin,'*  tool/  of  the  metaltf 
by  the  alchemists.  v 

t*EXa9^a,  a  plate  of  metal 
X  Contracted  finom  bismutitee,  which  is  derived  from  bismutum,  the  Latin  of  Insmutb* 


Digitized  by 


Google 


NATURAL  CLASSIFICATION  OF  MINERALS.  209 

Genus  8.    HyDRAROYRitES. 

H=2'5.    Contain  mercury, 

Sp.  1.  H.  alliaceus,  •   Selenid  of  Mercury. 

ORDER  XL    ADELINEA. 
Genus  1.    Acarpia.* 

H=:3-5-4    G=3-9-41. 

Sp.  1.  A.  cubica,  Manganblende. 

2.  A.  dodecahedra,  Blende. 

3.  A.  rosea,  VoUzite. 

4.  A.  hexagona,  Chreenockite. 

Genus  2.    Cerasia.! 

H=l— 1-5.    G=4-5— 4-6. 

Sp.  1.  C.  rbomboidea,  Red  Antimony. 

Genus  3.    Rubella. 

H=2— 2-5.    G=5-2— 81. 

Sp.  1.  R.  obliqua,  Miargyrite. 

2.  R.  rhombohedra,  Dark-Red  Silver. 

3.  R.  florida,  Light-Red  Silver. 

4.  R.  pentoma,  Cinnabar. 

Genus  4.    Euchroa.! 

H=.I-5-A    G-34-3-7. 

Sp.  1.  E.  rubella,  Realgar. 

2.  E.  aurea,  Orpiment. 

ORDER  Xn.    THEUNEA. 

Genus  1.  Sulphur. 
Sp.  1.  S.  pyramidalis,  Native  Sulphur. 

*'A«rapvo(,  Sterile;  aUudet  to  the  difficulty  of  reducing  the  gpecka  to  the  metallic  state. 
t  Ceraaufl,  the  cherry  tree;  in  allusion  to  the  color. 
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CLASS  III. 

ORDER  I.    PITTINEA. 

OeDUS  1.      SUCCINUM. 
H»3— 2*5.    G=:  1—1*1.     TrantparetU—trandueenL    Color  lighU 

Sp.  1.  S.  Electrum,  Amber. 

2.  8.  Copallinum,  Fossil  Copal. 

Genus  2.    Steatus.* 

Gs(h65— 11.    Whitiah,    CryttaUine. 

Sp.  1.  S.  acicularis,  Scheererite. 

2.  S.  obliquus,  Hartite. 

3.  S.  sebaceus,  Hatchettine. 

Genus  3.    Bitumen. 

•    H=0— 2*5.    G«0*8 — 1-2.    Amorphous,    Solid  mdioiduaU  opaque,  or  ouhirmttUteenL 

*fip.  1.  B.  flexile,  Mineral  Caoutchouc 

2.  B.  fragrans,  Retinite. 

3.  B.  amarum,  GruyaquillUe. 

4.  B.  conununis,  Bitumcru 


ORDER  a    ANTHRACINEA. 
Genus  1.    Anthrax. 

LuUre  unmetalUc, 

Sp.  1.  A.  bituminosus,  Bituminous  Coal. 

2.  A.  lapideus,  Anthracite. 

Genus  2.    Plumbago. 

Lu$tre  metalUe. 

Sp.  1.  P.  scriptoria,  Graphite. 


»  Sn«f,M 
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DESCRIPTION  OF  SPECIES. 


CLASS  I. 


ORDER  I.    RHEUTINEA. 

HYDROGEN.    Ajta  HYDEooEWcui. 

Gaseotuf.  G.=0'0694.  Colorless.  Inodorous  when  pure. 
Befracting  power  '470. 

Hydrogen  is  one  of  die  elementaiy  sabstances.    It  burns  with  a  pole  bhie  flame,  pm- 
dncmg  Imt  little  light 
Obi.    It  is  evolved  finom  beds  of  coal  and  stagnant  ponds. 

CARBURETTED  HYDROGEN.    Abr  tirrkwus. 

Gaseous.  O.=:0-5556.  Colorless.  Odor  empyreumatic.  Its 
power  of  refracting  light  is  expressed  by  1*504,  that  of  air  being  l, 
(Dulong.) 

CmtponHonj  75  parts  of  carbon,  and  35  of  hydrogen.  Bums  with  a  jeDow  flame, 
giving  out  much  light 

Obs.  This  gas  may  be  obtained  firam  stagnant  ponds,  by  stirring  the  muddy  bottom, 
ind  is  theie  produced  by  the  decomposition  of  vegetable  substances.  It  is  most  abundant 
in  beds  of  coal,  and  oflai  issues  with  much  force  firom  small  cavities  in  the  interior  of  coal 
nnnes,  forming  what  is  termed  a  blower.  At  Fredonia,  Chautauque  Ca,  New  York,  there 
is  so  copious  a  discharge  of  this  gas  through  a  shaft  sunk  into  the  slate  rock,  that  it  is 
employed  for  liji^ting  t^  village.  A  gasometer  of  220  cubic  feet  is  filled  in  about  fifteen 
hoars.  The  slate  contains  considerable  bituminous  matter  and  some  thin  coaly  seams. 
Has  gas  is  evolved  at  several  other  places  in  the  same  county,  and  in  other  parts  of  the 
State.  f 

PHOSPHTJRETTED  HYDROGEN.    Ave  phosphoriocs. 

Gaseous.  0.i=l*761.  Colorless.  Odor  alliaceous.  TasH 
bitter. 
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Comptmtion,  according  to  BeneliuB,  Hydrogen  8'71,  phoqihonis  91'39.  It  takes 
fire  on  coming  in  contact  with  the  atmosphere. 

Obs.  This  is  one  of  the  products  of  ve^table  decomposition,  and  occurs  in  bogs  and 
marshy  places.    It  is  si^posed  to  ocxistitute  the  phosphoric  matter  called  Jack-o'-Untmu. 

SULPHURETTED  HYDROGEN.    AEaFrnnosL 

Gaseous.  G.=1'1912.  Colorless.  In  odor  and  ttute  similar 
to  putrescent  eggs. 

Compontion,  Sdphnr  94*176,  hydrogen  5'824.    Bums  with  a  pale  Uuish-red  flame. 

Ob&  This  gas  is  found  in  all  sulphurous  mineral  waters,  and  is  also  one  of  the  gaseotu 
products  of  volcanoes. 

It  occurs  abundantly  at  the  SoUataias  in  Italy,  and  with  few  ezcepdons  may  be  per- 
ceived in  every  volcamc  district  The  various  su^ur  waters  of  the  middle  and  we^ere 
portions  of  our  country  abound  with  it 

NITROGEN.    Akr  aioticub. 

Oaseotis.    G.=9757.     Colorless.    Inodorous.     Tasteless. 

Nitrogen  ranks  among  the  elements.  ^ 

It  extinguishes  a  lighted  candle  introduced  into  it,  and  is  destructive  to  life. 

Obs.  lliis  gas  is  given  out  in  great  abundance  over  an  extent  of  four  or  Gm  acres 
near  the  town  of  Hooeic,  N.  Y.,  and  also  issues  through  the  waters  of  the  Lebanon 
Springs,  which  are  not  fer  distant  The  Lebanon  Springs  are  tasteless,  and  have  a  tem- 
perature of  73°  F.,  while  other  springs  in  the  vicinity  stand  at  53°.  The  gas,  according 
to  Daub^iy,  consists  of  nitrogen  89-4,  and  oxygen  10*6,  or  atmospheric  air  50,  and  pore 
nitrogen  50.    At  Canoga,  Seneca  Ca,  N.  Y.,  Ui^re  is  another  nitrogen  spring. 

There  are  many  foreign  localities.  Among  them  may  be  instanced  the  mineral  qiringe 
of  Cheltenham  and  Harrowgate. 

This  gfas  is  supposed  to  proceed  firom  a  decomposition  of  the  atmosphere,  and  the  fonna- 
tion  of  nitric  acid  from  its  oxygen  and  a  small  portion  of  the  nitrogen. 

ATMOSPHERIC  AIR.    Abe  ATMoaraiRicus. 

Gaseous.     Colorless.    Inodorous.     Tasteless. 

Cempontunit  Nitrogen  79,  oxygen  21.  Supports  combustion  and  Hfe,  and  is  inoom- 
bustible. 

CARBONIC  ACID.    A»a  carsonicus. 

Oaseous.  G.=1'6245.  Colorless.  Taste  slightly  acid.  Ex- 
cites a  pungent  sensation  in  the  nostrils. 

Compontion,  Carbon  27-65,  oxygen  72*35.  It  extinguishes  combustioD,  and  destmjt 
nfe. 

Obs.    This  gas  is  an  abundant  product  of  volcanic  countries. 

The  Grotto  del  Cane,  near  Naples,  is  a  constant  source  of  it  Hiis  small  cave  is 
situated  near  lake  Albano,  the  supposed  crater  of  an  ancient  volcano,  <»i  whose  banks 
there  now  exist  the  natural  warm  baths  of  San  Germana  The  carbonic  acid  may  pos- 
sibly arise  from  the  formation  of  sulphuric  acid  by  volcanic  heat,  and  the  consequent  de- 
composition of  carbonate  of  lime. 

Carbonic  acid  is  evolved  in  large  quantities  from  all  chalybeate  mineral  waters.  Sara- 
toga and  Ballston  Springs  are  ite  most  abundant  sources  in  our  own  countiy.  Hie  mine- 
^  raJ  waters  of  Germany  are  femous  as  foreign  localities. 
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SULPHUROUS  ACID.    Ajui  sulphurocui. 

Gaseous.    G.=:3-234,  Thenard.    Colorless.    Taste  acid.    Odor 

Ccm^otiHont  acoording  to  Berzelius,  Sulphur  50*144,  oxygen  49*856.  It  dissolves 
nadilj  m  water,  forming  an  acid  solution,  which  reddens  vegetable  blues.  It  destroys 
life,  and  extinguishes  combustion.  ' 

Obs.  Sulphurous  acid  is  abundantly  evolved  from  most  active  volcanoes.  The  sulphur 
about  volcanoes  is  often  pioduced  by  tne  meeting  of  this  gas  with  sulphuretted  hydrogen, 
causing  a  mutual  decompositbn  and  a  deposition  of  sulphur. 

Sul{»iurous  acid  is  often  used  for  bleaching. 

MURIATIC  ACID.    Asa,  MumiATicua 

Gaseous.   G.=l*2847.  Colorless.  Smell  pungent.    Taste  acid. 

Compoaitien,  Hydrogen  2*74,  chlorine  97*26,  Berzelius. 

Obs.  Muriatic  acid  is  one  of  the  constituents  of  the  dense  smoke  that  issues  from  vol- 
canoes when  in  a  state  of  action.  It  is  sometimes  found  in  solution  in  crevices  about 
volcanoes. 

WATER.    Aqua  umpida. 

Liquid.    G.=l.     Colorless.    Inodorous.     Tasteless. 

Water  becomes  solid  at  32^  F.,  and  forms  ice  or  snow.  In  the  solid  state,  it  has  a  civs- 
talUne  structure,  and  in  the  oondiition  of  snow,  often  presents  compound  ciystals,  havmg 
a  stellated  form.    The  angles  of  the  right  rhombic  prism  composing  them  are  130^  and  60^ 

(kmpoaition.  Oxygen  88*94,  and  hydrogen  11*06. 

SULPHURIC  ACID.    Aq^a  sulphurioa. 

Liquid.  G.=1'86.  Colorless.  Odor  pungent.  Tiute  in- 
tensely acid. 

Compontum  of  the  anhydrous  acid,  Sulphur  40*14,  oxygen  59*58. 

Obs.  This  acid,  in  a  diluted  state,  has  been  found  in  uie  neighborhood  of  several  vol- 
eanoes.  According  to  Professor  Baldassari,  it  occurs  near  Sienna,  in  the  cavities  of  the 
small  volcanic  mountain  named  Zocolina  Pictet  asserts,  also,  that  he  has  distilled  it 
from  a  cavern  near  Aix,  in  Savoy.  Thenard,  however,  expresses  his  doubts  whether  this 
acid  is  ever  found  in  the  free  state. 

28 


Digitized  by 


Google 


ORDER  II.    STEMNEA. 


SASSOLIN.  ^AciDUM  BORAacm. 
BoraeScAdd.    BMwItn,  Rm$9' 

In  small  scales,  apparently  six-sided  tables,  and  also  in  ^alactitic 
forms,  composed  of  small  scales. 

G.=:l-48.  Lustre  pearly.  Color  white,  except  when  tinged  yel- 
low by  sulphur ;  sometimes  gray.  Feel  smooth  and  unctuous. 
Taste  acidulous,  and  slightly  saline  and  bitter. 

Competition^  Boracic  add  56*38,  and  water  43*62.  The  natiye  stalactitic  salt,  ae- 
eordmg  to  Klaprath,  (Beit  iii,  97,)  contains,  mechanically  mixed,  sulphate  of  magneat 
and  iron,  sulphate  of  lime,  siHca,  carbonate  of  lime,  and  alomina.  Erdmann  has  stated, 
(J.  for.  Pr.  Ch.  xiii,  7,  8,)  that  sassolin  contains  3*18  per  cent  by  weight  of  ammonia,  and 
instead  of  being  pure  boracic  acid,  that  it  is  a  borate  of  ammonia. 

It  foses  in  a  candle,  and  at  first  tinges  the  flame  green :  but  this  color  disappears  when 
the  water  of  cirstallization  has  evaporated.  When  coded,  the  globule  has  a  glassy  ap- 
-  pearance,  and  is  opaque  if  any  gypsum  is  present 

OiB.  This  species  has  been  found  most  abundantly  in  the  crater  of  Vdcano,  one  of  the 
lipari  isles,  where  it  forms  a  thin  Isyer  on  the  sulphur,  and  around  the  fomaioles,  or  exits 
of  the  sulphureous  exhalations.  The  first  locality  known  was  Sasso,  a  city  in  Sienna, 
Italy,  from  which  place  it  derived  its  name  Sassohn. 

The  hot  vapors  at  the  lagoons  or  boiling  springs  of  Tuscany,  consist  largdj  of  bonae 
acid.  The  wgon  are  ma&  to  pass  through  water,  which  absorbs  the  boracic  acid ;  &e 
waters  are  then  evaporated  by  means  of  the  steam  from  the  springs.  These  lagoons  vield 
from  7  to  8  thousand  pounds  troy  per  day.  The  boracic  acid  thus  obtained  is  in  hige 
crystalline  flakes. 

ARSENOUS  ACID.    Aciinjm  Auncifosmi. 

Oclabeiral  AfMBk  Add.    Anenfoui  Add.    WUts  Axseofe.    Anenikk-Kltbe  of  the  Oeraians. 

Primary  form^  the  regular  octahedron,  fig.  4,  PI.  I.  It  occurs 
usually  in  minute  capillary  crystals,  stellarly  ag^egated,  investing 
other  substances.    Also  in  botryoidal  and  stalactitic  masses. 

H.=l-5.  G.=3-698,  Roget  and  Dumas.  Z/i^^re  vitreous  or 
silky.  Streak  white.  Color  white,  occasionally  with  a  yellow- 
ish or  reddish  tinge.  Transparent — opaque.  Taste  astringent, 
sweetish. 

CompotUion,  according  to  Berzelius,  Arsenio  75*81,  oxygen  34*19. 

Before  the  blowpipe,  it  is  completely  volatilized  in  white  frunes.  In  the  internal  ftamek 
blackens,  and  ^ves  off  an  alliaceous  odor. 

It  is  soluble  m  hot  water.    Sulphuretted  hydrogen  oansee  a  yeOow  pre<miitate. 

Oss.  It  is  fooad  accompanying  oies  of  nlver,  lead,  and  arsenic,  at  AndreaalMnr,  in 
the  Ham,  and  has  peobably  been  fofmed  by  the  decomposition  of  some  of  tbe  «baife 

Digitized  by  VjOOQ IC 


STBEINBA. 


216 


yMiM     It  oeeim  also  at  Joachimnthal  in  Bohemia,  at  Kapnft  in  Hmigaiy,  and  in  the 
old  mines  of  Biber  in  Hanao. 

It  diibn  from  phannacolite,  which  it  much  resemUes,  in  its  solubility.  Phannaoolite 
is  insolnUe. 

BORAX.      BOKAX  OBUQUUB. 

Poanza.    Swaga.    Tloeal.    Zaia.    Bihorata  of  Boda. 

Primary  form^  a  right  rhomboidai  prism ;  T :        

Bf=106o  g/^  la .  p=:90o.    Secondary  form,  M  :  e=  /^gy^ 

1349  S',  e  :  6=88°  9^.    a  :  a=120o  23'.    aeavage  n   \ / 

parallel  with  M  perfect;  less  so  parallel  with  e. 
Compound  crystals  ;  composition  parallel  with  M ; 
P:P'=146o  5(y. 

H.=2— 2-6.  G.=l-716.  IrU^/re  vitreous— resi- 
nous; sometimes  earthy.  Streak  white.  Color 
white ;  sometimes  grayish,  or  with  a  shade  of  blue 
and  men.  Translucent — opaque.  Fracture  con- 
choidai.  Rather  brittle.  Taste  sweetish-alkaline, 
feeble. 

C&mpo9UUmy  Soda  16-37,  boracic  acid  36*53,  water4710. 

Intmnesces  before  the  blowpipe,  and  afterwards  fuses  to  a  transparent  globale,  eaDed  the 
giass  of  borax.    It  is  soluble  in  water ;  the  solution  ofaanges  veg;etable  blues  to  ^reen. 

Oia.  Borax  was  originally  obtained  from  a  lake  in  Inibet,  fifteen  days'  jourae)r  fh>m 
Tisoohmibo,  the  capital  The  water  contains  both  borax  and  common  salt ;  and  beinff  in 
an  eieYated  situation,  is  fiosen  the  greater  part  of  the  year.  The  borax  is  dug  in  conmde- 
Table  masses  from  the  edges  and  shallow  parts  of  the  lake,  and  in  the  course  of  a  short 
time,  the  holes  thus  made  are  again  filled.  This  crude  borax  was  fonnerly  sent  to  Europe 
under  the  name  of  tincal,  and  there  purified.  It  has  also  been  found  at  the  mines  of  Po- 
tosi,  inPeru.    It  occurs  also  in  Ceylon. 

This  salt  is  employed  in  several  metallurgical  operations  as  a  flux,  is  sometimes  used  in 
the  manufiu^tuie  of  glass  and  gems,  and  extensivdy  in  the  process  of  soldering. 

FEATHER  ALUM.    Alumkn  Putmosum. 
AluDogen,  BmdmU     Neatral  Solpbate  of  Alamlna. 

Usually  in  delicate  fibrous  masses  or  crusts ;  also  massiye. 

H=2— 3.  Lustre  vitreous — silky.  Color  white,  or  tingled  with 
yellow  or  red.  Subtranslucent — subtransparent.  Taste  like  that 
of  common  alum. 

Compontiont  according  to  Boussingault,  (Ann.  Ch.  Ph.  xxx,  109,)  Hartwell,  (Bert. 
Jahiesb.  x,  178,)  H.  Rose,  (Pogg.  xxvii,  317,)  and  Rammelsberg,  (Pogg.  xliii,  399,) 

Brown  Coal  Alom  Slate 

RloSaldana.         Milo.  Coplapo.         Friefdorf.  near  Dretden. 

Sulphuric  Acid,               36*40           40-31  36.97           37*380  35*710 

Alomina,                          16*00            14*98  14*63            14*867  12*778 

Protoxyd  of  Iron,             2*463  0*667 

IVotoxyd  of  Manganese,  1-018 

Lime,                               0149  0*640 

Magnesia,                         0*273 

Potadi,                             soda,  113            potadi,  0*215  0*324 

Water,                             46*60           40*94  44*64           45164  47-022 


99H)0,  B.     97*36,  H.     96^,i{0M.  100-238,  Ram.  98-432,  Ram. 

Obs.    This  species  appears  to  be  the  most  common  alum  in  nature. 
The  alunogen  of  Beudant  corresponds  with  it  in  compositioi].    It  is  both  the  result  of 
Toleamc  action  and  of  the  deconyosition  of  pyrites  in  coal  districts  and  alum  shales. 


Digitized  by 


Google 


216  I5ESCR1PTIVE  MINERALOGY. 

The  Brown  coal  depositsof  Fiiesdorf,  nrar  Boon,  and  of  Koiofloruk,  naar  B9in,  the  alum 
date  of  Potschappel,  near  Dresden,  and  of  the  Cordilleras,  near  Saldana  in  Colambia,  tfas 
volcano  of  Parto,  S.  A.,  of  Milo  in  the  Grecian  Archipelago,  and  the  provinoeof  Copi- 
apo  in  Chili,  are  some  of  ita  foreign  localities. 

Feather  alom  occurs  in  efflorescences  in  numberless  locaUties  thioaghout  oar  country ;  bat 
this  specieshas  not  been  distinguished  from  the  true  alum.  On  the  Catskill  mountaiBS,  ex- 
tending four  miles  north  of  the  Clore  passage,  it  occurs  in  argillaceoos  sandstone ;  also  in 
stalactitic  forms  in  the  same  mountains  soumwest  from  Cairo.  Native  alum  occurs  also  at 
Sheffield,  Mass. 

POTASH  ALUM.    Alumen  oFnonuLE. 

Primary  form^  the  octahedron,  fig.  4,  PI.  1.  Cleavage  imper- 
fect.   Generally  in  fibrous  masses  or  m  efflorescences. 

H.=2 — ^2-6.  G.=l-76.  Lustre  vitreous  ;  the  fibrous  varieties 
sometimes  pearly  ;  occasionally  dull.  Streak  white.  Color  white. 
Transparent — opaque.  Taste  sweetish-astringent,  and  acid.  Frac- 
ture conchoidal. 

Compontiofif  Sulphate  of  alumina  31*75,  sulphate  of  potash  11*00,  and  water  38*125. 

Melts  before  the  blowpipe  in  its  water  of  crystallization,  and  froths  up,  {tfoducing  a 
spcmgiform  mass  of  anhydrous  alum.  It  is  soluble  in  from  16  to  20  tim^  its  weight  of 
cold,  and  in  little  more  than  its  weight  of  boiling  water. 

Obs.  Alum  generally  occurs  in  efflotescences  on  argillaceous  minerals,  and  more  par- 
ticularly alum  date.  Whitby,  in  Yorttshire,  is  one  of  its  most  noted  localities.  In  the 
brown  coal,  at  Tsohermig,  in  Bohemia,  it  occurs  in  layers  having  a  fibrous  structure.  It 
has  also  been  obtained  at  the  volcanoes  of  the  lipari  isles  and  Sicfly. 

Alum  is  a  very  important  material  in  the  arts.  It  is  used  in  the  manu&cture  of  leather, 
in  dyeing,  also  as  a  preventive  of  putrefaction.  Luge  artificial  crystals  of  an  octahednl 
form  are  obtained  without  difficulty  fron^a  saturated  solution. 

SODA  ALUM.    Alumrn  bodicum. 
Solfatarite,  $ktpar4. 

Occurs  in  fibrous  crusts  ;  fibres  minute. 

H.=2 — 3.  G.=l*88.  Lustre  vitreous — pearly — silky.  Streak 
white.  Color  white.  Outer  fibres  subtranslucent  or  opaque  ;  inner 
usually  transparent.  Taste  sweetish,  astringent ;  not  differing  frcnn 
that  of  common  alum. 

Compontion,  according  to  Thomson,  of  a  specimen  from  Mendoia, 

Sulphuric  acid,  37*70 

Alimiina,  12*00 

Soda,  7*96 

Water,  41*96 

It  is  much  more  soluble  than  common  alum. 

Obs.  It  occurs  at  the  Soliataras,  in  Italy,  and  many  of  the  natural  warm  baths  of  that 
region ;  also  in  the  Province  of  St  Juan,  to  the  north  of  Mendoza,  on  the  east  side  of  the 
Andes. 

MAGNESIA  ALUM.    Alumrn  maonisioum. 

^Structure  fibrous  ;  also  compact. 

Lustre  shining.    Streak  and  Color  snow-white. 

Campontion,  according  to  Stromeyer,  Sulphate  of  alumina  38*398,  sulphate  of  magnesia 
10*820,  sulphate  of  manganese  4*597,  water  45*739,  chlorid  of  potassium  0*205  =s99*759. 

Obs.  It  covers  the  floor  of  a  grotto  near  Cape  Verd,  in  Southern  Africa,  to  the  depth  of 
6  inches.  The  roof  of  the  grotto  is  a  reddish  quartzoee  con^omerate,  containing  manga- 
nese and  pyrites.    It  rests  on  a  bed  of  Epaom  salt,  1|  inches  thick. 
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'Th»PiekerimgHeo{Mi.A.A.H%ytaK^ipeKnU>hetLmigM^^  Aeeordiiiff  to  Mr. 

Hajes,  iteootains  a  eonsidenble  proportum  of  sulphate  of  magnesia  and  manganese,  with 
Mine  phosphoric  acid  and  chlorine,  which  are  probablj  accidental  ingredients.  The  author 
is  infixmed,  in  a  communication  fixmi  Mr.  Hajres,  that  Dr.  Thomson  s  analysis  of  a  miners! 
supposed  to  be  his  Piokeringite,  (Phil.  Mag.  zzii,  193, 1843,)  must  haye  been  made  on 
another  minerai.  Dr.  T.  found  the  alum  he  examined  to  consist  of  sulphuric  acid  33*95, 
ahmiina  93-55,  sulphate  of  soda  6*50,  water  39-30=  101*3. 

Hie  Pickeringito  comes  from  near  Iquique,  S.  A.,  and  occurs  in  white  columnar  m«sses» 
txwsiflting  of  long  silky  fibres. 

AMMONIA  ALUM.    Autmsn  ammonucum. 

Structure  fibrous  ;  may  be  obtained  in  regular  octahedrons  by 
solution  and  evaporation. 

H.=l — 2.  G.=1'66.  Lustre  resinous  and  shining.  Streak 
and  Color  grayish-white.    Transparent— translucent. 

drnpontiorif  according  to  the  analysis  of  Gmner,  (Gilbert's  Annalen,  Iziz,  54,) 
Sulphuric  acid,  33-683 


Alumina, 

10-750 

Ammonia, 

3-619 

Water, 

51-000=99H)5L 

Obb.  Hiis  mineral  has  the  general  appearance  of  common  alum,  and  when  heated 
tidiibits  the  same  phenomena.  It  occurs  at  Tackermig,  in  Bohemia,  and  was  first  de- 
scribed try  Von  Herder,  in  1818. 

IKON  ALUM.    Alumin  fbiirosuii. 
Alamina-Solpbate  of  Iran. 

Fibrous  or  feathery  crystallizations. '  Lustre  silky.  Color  yel- 
lowish-white.    Taste  sweetish,  astringent. 

Camptrntion,  according  to  Rammelsberg,  (Pogg.  zliii,  401,) 

Sulptkuric  acid  36*025,  alumina  10-914,  protoxyd  of  iron  9-367,  magnesia  0^5,  potash 
0-434,  water  and  loss  43025=  100. 

This  coiresponds  with  the  composition  of  the  alums.  When  heated  it  loses  water  and 
becomes  red.  Other  compounds  of  sulphate  of  alumina  and  iron  have  been  analyzed,  and 
tbtm  yesj  varying  results.  'Two  by  Thomson  gave 

^.g4    piotojgrd  of  iron,  <  ^^3     alumina,  <  ^^g^     water,  <  ^^ 

Tliese  and  others  may  be  mixtures  of  iron  alum  with  sulphate  of  iron. 

Ob&  Resmnbles  feather  alum  in  appearance  and  taste.  It  occurs  at  Bodenmais,  and 
at  the  quicksilver  mine  of  Moerafeld.  The  specunens  analyzed  by  Dr.  Thomson  were 
from  the  coal  mines  at  Hurlet  and  Campsie,  near  Glasgow. 

Pro£  Beck  considers  a  salt  of  iron  found  at  Roesville,  Richmond  Co.,  N.  Y.,  as  an 
alumina-sulphate  of  iron.    It  occurs  with  lignite  and  iron  pyrites. 

MANGANESE  ALUM.    Alumkn  manganobdm.  ' 

Jifjokn,  Po8g-  zliv,  473.    HMsmtam  and  SlrMMyn*,  Bcrz.  Jahreib.  183S,  p.  196. 

Fibrous  crystallizations  like  amianthus,  with  a  silken  lustre. 
Taste  and  solubility  like  common  alum ;  but  system  of  crystalliza- 
tion probably  different. 


Digitized  by 


Google 


SI 8  DESCRIPTIVE  MINERALOGY. 


CMMMftttofij  acowdm|[  to  Apjohn, 
Sulphiiric  acid 


Sulphuric  acid  32-79,  alumma  10*65,  piotozjd  of  mangancte  7*33,  su^ihate  of 
1-08,  watCT  47-60=99-45. 

GAY-LUSSITE.    Natron  Gay-Lcmhanuii. 
B#«»«tvM/(,Aim.d«Cli.6t<l«Pli.^^f70.    HemHydiattc  Kapimae-HriflM,  M. 

Primary  form^  an  oblique  rhombic  prism ;  M :  M=68^  SC, 
P :  M=83o  3(y.  Cleavage  parallel  with  M  perfect;  parallel  with 
P  less  so.    Usually  the  crystals  have  the  edge  e  truncated. 

H.=2— 3.  G.=l-92— 1-99.  Lustre  (obtained  by  fracture)  vit- 
reous. Streak  grayish.  Color  yellowish-white.  Translucent. 
Exhibits  double  refraction.  Fracture  conchoidal.  Extremely 
brittle.    Not  phosphorescent  by  friction  or  heat. 

Commmtionf  as  detennined  bj  J.  B.  Boussingaolt,  (Ann.  de  Ch.  yii,  2d  ser.  488, 1843,) 
18  as  taSiows: 

Carbonate  of  soda,  34*5 

Carbonate  of  lime,  33*6 

Water,  30*4 

Clay,  1-8=«100 

Heated  in  a  matrass,  the  cryBtals  decrepitate  and  become  opaque.  If  thensidimitted  to 
the  action  of  the  blowpipe,  it  fuses  rapidly  into  an  opaque  rlobule,  which  is  nearly  infianMe, 
and  has  an  alkaline  taste.  In  nitric  acid,  dissolves  with  a  Imsk  efiferrescenee,  and  by 
spontaneous  evaporation  jrields  crystals  of  nitrate  of  soda,  floatiog  in  a  solution  of  nitrate 
of  Hme.    It  is  partially  soluble  in  water,  and  reddens  turmeric. 

Obs.  This  mineral  occurs  in  abimdance  at  Lafunilla,  near  Merida,  in  Maracaiba  Its 
crystals  are  disseminated  at  the  botmm  of  a  smaU  lake,  iu  a  bed  of  clay,  coverin|r  trona. 
In  allusion  to  its  crystalline  form,  the  natives  call  it  elavot  or  nailt,  and  di8ting:uish  the 
tiona  by  the  name  urao.  It  was  named  by  Boussingaolt,  in  honor  of  the  cdebrated 
French  chemist,  Gay-Lossac. 

NATRON.    Natron  effloksscenb. 
Hemi-priamsUe  Natron-Salt,  M.    Carboomte  of  Soda. 

Primary  formi  an  oblique  rhombic  prism;  P:M=71°  17', 
M :  M=76°  28^    Generally  occurs  in  efflorescent  crusts. 

H.=i— 1-5.  G.=l-423.  Lustre  vitreous— earthjr.  Streak 
white.  Color  white;  sometimes  gray  or  yellow,  owing  to  the 
presence  of  foreign  ingredients.     Taste  alkaline. 

Compontionf  according  to  Beudant, 


FroorDebmiii. 

From  Egypt* 

Carbonate  of  soda, 

73^ 

74-7 

Water, 

13-8 

13-6 

Sulphate  of  soda, 

10-4 

7-5 

Chlorid  of  sodium, 

2-U 

31 

Earthy  matter. 

— 

1-4 

Effervesces  stron^y  with  nitric  acid.  Effloresces  when  exposed  to  the  air,  giving  out 
its  water  of  crystalbzation. 

Obs.  It  occurs  at  Debrezin,  in  Hungary,  according  to  Klaproth,  (Beitraee,  iii,  83,)  and 
also  at  Montenoovo,  near  Naples.  It  is  obtained  in  larger  quantities  at  the  soda  lakes 
k:^  Egypt    Other  k>calitie8  east  in  Asia  and  South  America. 
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TRONA.    Natson  permanens. 
Prionaloldal  TrooA  Salt,  Jr.    Seaqukarbonate  of  Soda.    Prinnadc  Natron,  J.    Una. 

Primary  fortnj  a  right  rhomboidal  prism ;  M  :  T=103^  W. 
Often  occurs  in  fibrous  masses  consisting  of  a  conj^eries  of  minute 
crystals. 

H.=:2-5 — 3.  G.=:2*ll.  Ltisire  vitreous,  glistening.  Color 
gray,  or  yellowish-white.  Translucent.  Tasie  alkaline.  Not 
altered  by  exposure  to  a  dry  atmosphere. 

Compimtian,  acoordm^r  to  Klaproth,  (Beit  iii,  83,)  Carbonic  acid  38,  soda  37,  water 
29^,  ■olphate  of  soda  2-5^lO(X 

Obi.  T6  this  species  belongs  the  urao,  found  at  the  bottom  of  a  lake  in  Maracaibo,  a 
day's  wxnej  from  Merida,  in  Sooth  America.  The  specimen  analj^eed  by  Klu»roth,  came 
Iran  ue  province  of  Sackenna,  two  days'  journey  from  Fezzan,  Amoa.  It  is  KMmd  at  the 
fcot  of  a  mountain,  and  forms  a  crust,  yaiying  firom  the  thickness  of  an  inch  to  that  of  the 
back  of  a  knifo.  /j        >,     #^    «. 

COMJKSiTsALT.    Salcubicum.         !  ,  :    ^/^ 

Hexabedral  Rock  Sah,  Jir.  and  J.  Rock  Salt.  Muriate  of  Soda,  P.  Cblorid  of  Sodium.  NatUfUeh 
Kodaalx,  IT.    Staliualx,  L.    Soude  Huriat^e,  H.    Sal  cutdcum,  fFtm.    Sal  gemmae. 

Primary  form,  the  cube.  Secondaries,  figs.  2,  3,  4,  6,  7,  10, 
PL  I.  Cleavage  parallel  with  the  primary  faces.  Imperfect  crjfs^ 
tallizations,  massive:  Structure  columnar  or  granular.  .--^'^ 
^  H.=2.'>  G.=2-267.  Lustre  vitreous.  Strea^^fiite.  Color 
white,  also  sometimes  yellowish,  and  reddislKJf  oluish ;  often  col- 
orless.) Transparent — translucent.  .FVo^ur^  conchoidal.  Rather 
brittle.     7\i5/e  purely  saline.';      ^.^ 

It  consists  essentially  of  chlorid  of  soditmi,  (chlorine  59*5,  and  sodium  40*5,)  but  is 
commonly  mixed  with  small  portions  of  sulphate  of  lime,  cUorid  of  calcium,  and  chlorid 
ofmsfnesium. 

It  (SssolTes  readily  m  throe  times  its  weight  of  water.  It  attracts  moistnre,  but  is 
unchanged  in  a  dry  atmosphere  ^  When  heated,  it  usually  decrepitates  with  yiolence, 
owing  to  tbe  water  between  the  lamine.  The  native  rock  salt,  containing  no  water,  fuses 
at  a  red  heat  without  decrepitation.  ' 

'  Oaa  Omunon  salt  usually  occurs  in  eztensiTe  but  irregular  beds  ii\  rocks  of  vaiions 
^^es,  associated  with  gypsum,  pdyhalite,  clay,  nndstone,  and  oalealeoas  spar;  also 
dnsolTed,  and  forming  salt  springs.  ^ 

In  Europe  it  ustMJly  occurs  in  the  new  red  sandstone,  or  associated  with  red  mail,  but 
k  is  not  confined  to  these  rocks.^  At  Durham,  Northumberland,  and  Leicestershire,  Eng- 
IukI,  salt  springs  arise  from  the  carboniferous  series;  in  the  Alps,  some  salt  works  are 
supplied  from  oolitic  rocks ;  the  £unous  mines  of  Carbona  and  Wieliczka,  are  refoned,  the 
mmer  to  the  green  sand  formation,  and  the  latter  to  tertiary  rocks.  (  Salt  firings  also 
oecur  in  volc^c  regions.  In  the  United  States  the  salt  brmes  mostly  come  from  the 
nndstones  below  the  coaL  It  also  occurs  as  efflorescences  oyer  the  d^  prairies  of  the 
Rocky  mountains,  and  California ;  and  in  most  desert  or  semi-desert  re^ons  there  are 
Imoitsalt  lakes.) 

The  principal  mines  of  Europe  are  at  Wieliczka,  in  Poland ;  those  of  the  Sahkammer- 
Eit,  in  Upper  Austria ;  Ischil,  Halleln,  in  Salzburg ;  Hall,  in  the  Ty^^  9  ^B^>  ^  Switser- 
and ;  and  Northwich,  in  Cheshire,  i  At  the  latter  ^ce  it  occurs  in  a  basnHBhaped  deposit, 
•od  is  arranj^  in  spheroidal  mass^,  from  5  to  6  foet  in  diameter,  which  are  ooomosed 
of  coooentnc  coats,  and  present  polygonal  figures.  It  is  but  httle  contaminated  with 
tmpoiitieB,  and  is  prepared  for  use  by  merely  crushin|r  it  between  iron  rollerB.  At  the 
AoBtriui  minsB,  where  it  cnntaiM  much  day,  the  salt  is  dissolved  in  large  chambem,  and 
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the  clay  thus  precipitated.}  After  ten  dajs  or  a  fortnight,  the  water,  fully  saturated  with 
the  salt,  is  conveyed  by  a(j['uedacts  to  evaporating  houses,  and  the  chambers,  after  being 
cleared  out,  are  again  filled. 

It  also  occurs  in  the  sandy  regions  of  Africa  and  Persia,  where  it  has  resdted  from  the 
evaporation  of  salt  water.  A  beautiful  pure  white  variety  now  fills  Lake  Maieotis,  near 
Alexandria,  Egypt ;  at  a  distance  it  resembles  a  bank  of  snow. 

In  the  Unit^  States  it  has  been  found  forming  large  beds  with  gypsum,  in  Tu^inia, 

iishington  Ca,  18  miles  from  Abingdon,  and  in  the  Salmon  River  mts.  of  Oregon. 
Brine  springs' are  ver^  numerous  in  the  Middle  and  Western  States.  The  most  fiunoos 
of  these  springs  are  at  Salina,  in  N.  Y.,  and  in  the  Kenawha  and  Muskingum  Vall^s, 
Ohio,  and  in  Kentucky.  The  salt  water  is  obtained  by  boring,  and  raised  by  means  of 
machinery,  and  thence  conveyed  by  troughs  to  the  boilers,  where  it  is  evaporated  usiuDy 
by  the  direct  application  of  artificial  heat ;  sometimes  by  the  beat  of  steam,  and  oceaakxi- 
allyby  exposure  to  the  heat  of  the  sun.  ) 

Tlie  following  table  by  Prof.  Beck  {MineraUgy  of  New  York,  p  112)  gives  the  amoont 
of  brine  required  for  a  tnishel  of  salt  at  the  principal  salt  springs  m  our  country : 

Gallt. 

75 

80 

80 

70 

50-60 

50 

40-45 

30-35 


Galli. 

Boon's  lick,  Missouri, 

450 

Kenawha,  Virg. 
Grand  River,  Ark. 

Conemaugh,  Penn. 

300 

Shawneetown,  BL 

280 

IlUn(HS  River,  Ark. 

Jackson,  Ohio, 

213 

Montezuma,  N.  Y. 

Lockhart's,  Miss. 

180 

Grand  Rapids,  Mich. 

St  Catherines,  Upper  Canada, 

120 

Muskingum,  Ohio, 

Zanesville,  Ohio, 

95 

Onondaga—old  wells, 
New  wells. 

Sea  water  at  Nantucket  gives  a  bushel  of  salt  for  every  350  gallons. 
Compontion  of  New  Yon  brines,  according  to  Beck, 


Carbonic  acid, 

Oxvd  of  iron,  mlica,  and  trace  of  caib.  lime, 

Sulphate  of  lime, 

Carbonate  of  lime, 

Chlorid  of  magnesium, 

Chlorid  of  calcium, 

Chlorid  of  sodium,  (pure  salt,) 

Water,  with  a  trace  of  organic  matter,  etc 


Byracofe.  Salina,  old  wen. 


0-007 
0-002 
0-569 
0-014 
0-046 
0H)83 
13-239 
86-040 


0-009 

o<m 

0-472 
0-017 
0051 
0-104 
14-002 
85-341 


Liverpool. 
0K)07 
0-003 
0-404 
0H)13 
0H)77 
0-172 
14-285 
65-039 


GLAUBER'S  SALT.    Pioralum  Glaubhuanum. 
Prianatle  Glauber-Salt,  AT.    Bolpbate  of  Soda.   Ezantlnlose,  B««iaiU. 

Primary  forntj  an  oblique  rhombic  prism.  Secondary  form, 
M :  e=lSy>  ISi'  e :  e=86^  31',  M :  e=104o  41',  M :  6=132°  4',  § :  a 
=93012,  M:T=72c  IS'. 


Occurs  in  efflorescent  crusts. 

H.==1'6 — 2.   G.=l-481.   Zii^^^re  vitreous.   Oo/or  white.   Trans- 
parent— opaque.     Taste  cool,  then  feebly  saline  and  bitter. 
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'  to  the  analjmis  of  Reuse,  (Chem.  Med.  Besch.  des  Kaifler  Fran- 
I  fiades,  Dresden,  1794,)  is,  Sulphate  of  soda  67024,  caihonate  of  soda  16*333,  chlorid 
of  sodium  11000,  chlorid  of  calcium  5*643  =>  100.000.  The  artificial  salt  contains  10 
puts  of  water,  and  the  native  salt  but  2  parts,  as  in  Bcudant*s  ExanthalMe,  which  eoa- 
sists  of  sulphuric  acid  44*8,  soda  35*0,  water  20*2,  (Vesuvius.) 

Obs.  It  occurs  at  Ischel  and  Halstadt,  in  Austria,  also  in  Hungary,  Switzerland,  Italy, 
Spain,  &.C  At  Kailua,  on  Hawaii,  Sandwich  Islands,  it  occurs  abundantly  in  a  cavern, 
and  is  constantly  forming  from  the  action  of  volcanic  heat  and  gases  on  salt  water.  It 
forms  efHoresc^ices  with  other  salts  on  the  limestone  below  the  Genessee  Falls,  Roches- 
tor,  N.Y. 

The  artificial  salt  was  first  discovered  by  a  German  chemist  by  the  name  <^  Glauber, 
and  hence  its  name. 

THENARDITK    Picralum  Thknahwanum. 
J.  L.  CasBteea,  Am.  de  Ch.  et  de  Pb.  jozil,  311. 

Primary  farm^  a  right  rhombic  prism,  fig.  72,  PI.  II,  M :  M=: 
125°.  Secondary  forms,  figs.  75,  76,  PI.  II.  Cleavage  perfect 
parallel  with  the  primary  faces,  most  so  parallel  with  P. 

H.=2— 2-5.  G.=2*73.  Lustre  vitreous.  Color  white.  Trans- 
lucent Becomes  covered  with  a  white  powder  on  exposure  to  the 
light. 

Composition,  according  to  Casaseca,  Anhydrous  sulphate  of  soda  99*78,  caiiionate  of 
Boda  0*22.     It  is  wholly  soluble  in  water.    Colors  the  blowpipe  flame  deep  yellow. 

Obs.  The  only  known  localities  of  this  mineral  is  Espartine,  in  Spain,  a  place  5  leagues 
4  from  Madrid,  and  2|  from  Aranjuez.  The  water  exudes  firom  the  bottom  of  a  basin  du- 
ring winter,  and  becoming  concentrated  in  the  summer  season,  deposits  crystals  of  The- 
na^te.    This  species  was  named  in  honor  of  the  celebrated  French  chemist,  Thenard. 

EPSOM  SALT.    PioRALUM  rhomiioum. 
Priamatic  Bitter  Salt,  JIf.    Solphate  (tf  Magnwia. 

Primary  form,  a  right  rhombic  prism ;  M  :  M=9(P  38',  fig,  72, 
PI.  n.  Secondary  form^,  fig.  75,  PI.  II,  the  planes  e  being  en- 
larged, and  the  acute  lateral  edges  also  replaced.  Other  crystals 
have,  in  addition,  the  obtuse  lateral  edges  truncated.  Cleavage 
perfect  parallel  with  c.  Imperfect  crystallizations,  botryoidal 
masses  and  delicately  fibrous  crusts. 

H.=2-25.  G.=l-751.  Lustre  vitreous — earthy.  Streak  and 
color  white.    Transparent — translucent.     Taste  bitter  and  saline. 

Compontion,  when  pure,  Magnesia  16*70,  sulphuric  acid  32*40,  water  50*90. 

It  ddiquesces  before  the  blowpipe,  but  is  difficultly  fusible  before  the  water  of  ciysCalK* 
zation  is  driven  off    It  is  very  soluble  in  water.    It  does  not  effervesce  with  the  acids. 

Obs.  This  salt  is  a  frequent  ingredient  in  mineral  waters,  and  also  occurs  often  as 
efflorescences  on  rocks.  In  the  former  state  it  exists  at  Epsom,  whose  springs  have  bng 
been  fkmous.  This  place,  originally  named  Elbshamus,  gave  the  name  to  this  salt  At 
Idria,  in  Camiola,  it  occurs  in  silky  fibres,  and  is  hence  called  hairsalt  by  the  workmen. 
It  is  also  obtained  at  the  gypsum  quarries  of  M ontmartre,  near  Paris,  at  Airagon  in  Spain, 
in  the  Cordillera  of  St  Juan  in  Chili,  and  in  a  grotto  in  Southern  Africa,  where  it  fbims  a 
layer  1|  inches  thick.  The  salt  from  this  last  locality  was  analyzed  by  Sttomeyer,  and 
fixmd  to  contain  sulphate  of  magnesia  42-654,  sulphate  of  manganese  07*667,  water  49*243 
*b99'564.  The  roof  of  the  grotto  is  a  quartzose  conglomerate,  containing  manganese  and 
pyrites. 

The  floors  of  the  limestone  caves  of  Kentucky,  Tennessee,  and  Indiana  are,  in  many 
iniCances,  oovoed  with  Epsom  salt,  in  minute  crjrstals,  mingled  with  the  earth.  In  tlie 
Minunoth  Cave,  Kentocky,  it  adheres  to  the  roofink)06e  masses  like  snow  bolls.    Itefflo* 
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reacm  from 
Heidelbei^, 


lesces  from  the  calcareouB  nndfltooe,  ten  mike  from  Coefmam,  oq  the  eyt  fioe  of  Ibe 
ff,N.Y.  ^ 


MASCAGNINE.    Picralum  vulcanicum. 
Haicagnin,  KartUn, 

Primary  form,  a  thombic  prism.  Cleavage  parallel  with  the 
longer  diagonal.    Usually  in  mealy  crusts  and  stalactitic  forms. 

Lustre  of  crystallized  mascagnine,  vitreous.  Color  yellowish- 
gray,  lemon-yellow.    Translucent.     Taste  pungent  and  bitter. 

Composition^  Sulphuric  acid  53*28,  ammonia  22*81,  water  23*91.  It  dissolves  readily 
in  water. 

It  occurs  about  volcanoes,  in  the  fissures  of  the  lava ;  more  particularly  at  Etna,  Veso- 
vios,  and  the  lipari  Isles.    It  was  named  in  honor  of  Prof  Mascagni,  its  discoverer. 

APHTHITAIITE.    Picralum  Vesuvianum. 
VemiTimn  Salt,  Loud.  Pbti.  Trans.  1(03. 

Primary  form  oi  artificial  crystals,  right  rhombic  prisms;  M: 
M=112^  8',  a :  a=106^  46'.  It  has  been  observed  in  nature  only 
in  a  massive  state,  presenting  imperfectly  mammillary  forms,  which 
are  sometimes  composed  of  concentric  coats. 

H.=2 — 3.  G.=l-731.  Lustre  vitreous.  Color  white,  some- 
times tinged  with  blue  or  green.  Translucent.  Taste  saline  and 
bitter,  disagreeable. 

Composition,  according  to  an  analysis  in  the  Philosophical  Transactions,  1813, 

Sulpnate  of  potash  71*4,  sulphate  oi  soda  18*6,  muriate  of  soda  4*6,  muriate  of  ammonia, 
copper,  and  iron  5*4^=100. 

It  liiscs  readily  before  the  blowpipe,  without  intumescence,  and  effervesces  strongly  with 
sulphuric  acid. 

Obs.  Its  only  known  locality  is  Vesuvius,  where  it  occurs  upon  the  lava  in  masses, 
often  an  inch  or  more  in  thickness. 

Aphthitalite  was  so  named  from  Si^trog,  indestructible. 

SAL-AMMONIAC.    Picralum  ocTAHroRUM.      lyVH>|^  \X 

Octahedral  Anunoniac  Bait,  M.  Muriate  of  Ammooia,  P.  NatiuUclitr  Balmiak,  m  Salndak,  L. 
AnupoQlaque  Muriat^e,  Jf. 

Primary  form,  the  regular  octahedron.     Secofidaries,  hgs.  1 
and  16,  PI.  I.   (^Cleavage  parallel  with  the  faces  of  the  octahedron.) 
Imperfect  crystallizations,  stalactitic  and  globular  masses;  in 
crusts,  or  as  an  efflorescence. 

H.=l-5— 2.  G.=l-528.  Lustre  vitreous.  Streak  white. 
Color  white ;  often  yellowish  or  grayish.  Translucent — opaque. 
Fracture  conchoidal.     Taste  saline  and  pungent. 

Composituntf  accordingr  to  Klaproth,  (Beit  iii,  39  and  92,) 

Vesuvhis.  Bactaarla. 

Muriate  of  ammonia,  99*5  97*50 

Sulphate  of  ammonia,  0*5  2*50 

It  dissolves  readily  in  about  three  times  its  weight  of  water ;  but  does  not  dehquesoe. 
It  is  completdy  volatile  bef<He  the  bk>wpipe,  nsmg  in  white  fumes.  Mingled  in  die 
prulverized  state  with  quicklime,  it  gives  out  the  pungent  odor  of  ammonia. 
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Obi.  It  oGCon  in  the  cracks  and  fiMures  of  volcanoes,  as  at  Btna,  the  island  of  Vnl- 
cano,  VeeuTius,  and  the  Sandwich  Islands ;  and  in  lai|re  masses  4  to  6  inches  thick  at 
Deception  Island,  one  of  the  South  Shetlands.  It  has  been  observed  in  small  quantities 
in  the  vicinity  of  iniited  coal  seams,  as  at  St  Etienne,  in  France,  and  also  at  Newcastle, 
and  in  Scotland.    It  occurs  also  in  Bucharia.  -^ 

Sal  ammoniac  has  not  been  found  in  nature  in  sufficient  quantities  ibr  oommerce)  It 
is  a  valuable  article  in  medicine,  Wnd  is  employed  by  tinmen  to  prevent  the  ozydation  of 
metaUic  surfaces  that  are  to  be  tinned  or  soldered. 

The  4Xc  infifovtcucdi,  sal-ammoniac  of  Dioscorides,  Celsos,  and  Pliny,  is  ftiDy  proved  by 
Beekmann,  (Hist  of  Inventions,  IV,  360,)  to  foe  common  rock  salt  It  is  cbscribed  ly 
Pliny  as  a  native  salt,  dug  in  Egypt,  near  the  oracle  of  Ammon,  whence  its  name ;  this 
name  was  afterwards  transferred  to  the  muriate  Of  ammonia,  when,  subsequently,  it  was 
manufactured  in  Egypt  Sal-ammoniac  is  not  supposed  to  have  been  entirely  unknown 
to  the  ancients,  but  to  be  described,  in  connection  with  one  or  two  other  species,  under 
the  name  of  nitrum,  which,  according  to  Pliny,  gave  the  test  of  anuionia  when  mingled  It, 
with  quicklima    (Moore's  Ancient  Mineralogy,  p.  96.) 

NITRATE  OF  MAGNESIA.    Picralum  deuquescbnb. 

In  deliquescent  efflorescences.     Color  white. 

Compaction,  Nitric  add  72,  and  magnesia  28.    Very  d^qoescent 
Osa    Occurs  in  limestone  caverns  with  nitrate  of  hme. 

NITRATE  OF  LIME.    Picralum  tenellum. 

In  efflorescent  silken  tufts  and  masses.     Color  white  or  gray. 

Comj^osiHon,  lime  32,  nitric  acid  57*44,  and  water  10-56.  On  burning  coals  it  slowly 
fuses  with  a  slight  detonation,  and  dries.  Very  deliquescent  before,  but  not  after  being 
desiccated  by  heat 

0b&  It  occurs  in  silky  efflorescences,  in  the  limestone  caverns  of  Kentucky.  It  is 
employed  in  the  manu&tcture  of  saltpetre. 

NITRATE  OF  SODA    Nitrum  rhombohedrum. 
Rbombobedral  Nitre-Salt,  JU.    Natroo-Saltpetre,  Leonk- 

Primary  form,  a  rhombohedron  ;  R :  R=106°  33'.  Cleavage 
perfect  parallel  to  R.  In  efflorescences ;  also  massive^  granular. 
»  H.=l-5-"2.  O.=2-0964 ;  2-290,  (Tarapaca,)  Hayes.  Lustre 
vitreous.  Color  white ;  also,  reddish-brown,  gray,  and  lemon-]rel- 
low.  Transparent.  Rather  sectile.  Fracture  indistinctly  con- 
choidal.     Taste  cooling. 

Cvmpontion,  Nitric  acid  54*97,  and  soda  45-03. 

It  deflagrates  on  charcoal  with  less  violence  than  nitre,  causing  a  yellow  light  It  dis-> 
solves  in  three  parts  of  water  at  60°  F.    Ne^tive  electricity  is  excited  by  friction. 

Obs.  There  is  a  lar^e  deposit  of  this  salt  m  the  district  of  Tarapaca,  near  the  northern 
frontier  of  Chili,  constituting  beds  several  feet  in  thickness,  occurring  over  an  extent  of 
Ibrty  leagues  in  length.  The  country  is  a  diy  elevated  pampa  in  the  form  of  a  basin,  the 
surface  of  which  consists  of  sand,  day,  and  saline  matters.  Recent  shells  are  scattered 
over  it,  indicating  that  the  whole  region  has  been  under  the  sea  at  no  very  remote  period. 
The  saline  matters  are  mostly  common  salt,  nitrate  oS  soda,  gypsum,  and  sulphate  of  soda. 
A.  A.  Hayes  obtained  for  the  pi(rcr  masses  of  nitrate  of  seda,  (Sill.  Jour,  xxxix,  375,) 
nitiate  of  soda  64*98,  sulphate  of  soda  3*00,  common  salt  28*69,  iodic  salts  0*63,  shells  and 
marl  2*60=99*90.  See  a  farther  notice  by  A.  A.  Ha3^e8,  fr«m  the  journal  of  Mr.  J.  H. 
Blake,  in  Silliman's  Journal,  xxxix,  375. 

Large  quantities  have  been  transported  to  Europe,  and  in  Great  Britain  it  is  used  in 
some  manufEustures  as  a  substitute  fornitre.  On  account  of  deliquescing,  it  is  unfit  for 
the  manufocture  of  gunpowder. 
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NITRES    NmoM  rhombicum. 
Prinutte  Nkre^alt,  Jr.    NUmeofPoittii. 

Primary  form^  a  right  rhombic  prism ;  M :  M  about  12(P.  The 
artificial  crystals  usually  have  the  acute  lateral  edges  truncated, 
and  the  acute  solid  angles  deeply  replaced.  Occurs  generally  in 
thin  crusts,  and  delicate  acicular  crystallizations. 

H.=l.  G.=l-937,  Hassenfratz.  jLw^^re  vitreous.  Streak  BXi& 
Color  white.    Subtranspareut.    Brittle.     Taste  saline  and  cooling. 

CampoHiknif  according  to  Klaptoth's  analysiB  of  an  African  specimen,  (Beit  i,  317,) 

Nitrate  of  potash,  42*55 

Sulphate  of  hme,  25*45 
Chlorid  of  calcium,  (H20 

Carbonate  of  lime,  d0-40e=98'6a 

A  viyid  deflag^ration  takes  place  on  burning  coals,  and  with  combustible  substances  a 
strong  detonation  is  produced.   It  dissolves  easily  in  water,  and  is  not  altered  by  exposure. 

Obs.  This  salt  is  found  generally  in  minute  needle-form  crystals,  and  crusts,  on  the  sur- 
face of  the  earth,  on  walls,  rocks,  &c. 

Its  most  abundant  locality  is  India,  where  it  is  obtained  in  large  quantities  for  the  arts. 
It  occurs  also  in  Spain,  Hungary,  Egypt,  Persia,  &c  In  Madii^  county,  Kentucky,  it 
is  found  scattered  through  the  fooso  earth,  covering  the  bottom  of  a  large  cave.  Other 
similar  caverns  in  the  western  states  of  this  country,  also  contain  it 

Nitre  is  principaUy  employed  in  the  manufacture  of  gunpowder,  of  which  it  constitutes 
about  75  per  cent  In  India,  it  is  used  for  preparing  a  cooling  mixture  ;  an  oimce  of  pow- 
dered nitre  in  five  ounces  of  water,  reduces  the  temperature  15°  F. 

COPPERAS.    VmuoLUM  martulb. 
Heini-prl>inaaeViulol-«alt,  .V.    Green  VUrlol.    Balphate  of  litm. 

Primary  form^  an  acute  oWique  rhombic 
prism  ;  M  :  M=82P  2V,  P  :  M=80o  37^  or  99^ 
23'.  Secondary  form,  e  :  e=101o  36^,  M  :  e= 
138°  5(y.  a  :  e=:140o  48^  aeavage  perfect, 
parallel  to  P ;  less  so  parallel  to  M.  Surfiice 
generally  smooth.  Rare  in  distinct  crystals; 
generally  massive  and  pulverulent 

H.=2.  G.=l*832,  of  a  specimen  containing 
about  O'l  of  sulphate  of  copper.  Lustre  vitre- 
ous, both  on  the  natural  surface  and  the  sur&ce 
of  fracture.  Streak  white.  Color  various 
shades  of  green,  passing  into  white ;  becomes 
yellowish  on  exposure.  Subtranspareut — translucent  Teiste 
sweetish,  astringent,  and  metallic.    Fracture  conchoidal.    Brittle. 

Compontioiiy  Oxyd  of  iron  25-42,  sulphuric  acid  29^1,  water  45*57=slO(H)0. 

The  action  of  the  blowpipe  renders  it  ma^rnetic  ;  ^el^ls  a  green  glass  with  borax.  It  is 
sohiUe  in  twice  its  wei^^ht  of  water,  and  the  solution  is  blackened  by  a  tincture  of  nut  galb. 
When  exposed  to  the  air,  it  becomes  covered  with  a  yellow  powder,  which  is  the  sulphate 
of  the  perox^d  of  iron. 

Obs.  lliis  salt  usually  proceeds  torn  the  decomposition  of  iron  pyrites,  whidi  readily 
affords  it,  if  oocaaianally  moistened  while  exposed  to  the  atmospheie.    Tlie  old  mine  of 
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Ramindaberig,  near  Godar,  in  the  Harts»  is  ha  moat  noted  locality :  it  haa  also  been  Ibund 
in  ahnmnoiia  shale  at  Hixriet,  near  Paialej,  and  in  several  of  the  Saxon  and  Hungarian 


It  osoaDy  aeoompanies  iron  pyrites  in  the  United  States,  and  occnrs  as  an  efflorescence 
on  the  rocks  that  contain  this  ore.  It  b  common  in  coal  regions.  At  Copperas  Mt,  a  few 
miles  east  of  Beinbridge,  Ohio,  it  occurs  with  alum  and  pyntes. 

It  is  employed  in  the  process  of  dyeing ;  also  in  the  manufacture  <^  ink  and  ftussisp 
bine. 

COQUIMBITE.    VmuoLUM  hexagonum. 
WUto  Copperas.  BisolpbatedPerazjdoflron,  T^mr.  NeotralesicliwefUaaareiElienoxyd-Hydrat 

Primary  form^  a  hexagonal  prism.  The  prisms  usually  have 
their  terminal  edges  deeply  replaced.  P  :  e  (a  plane  replacing 
the  terminal  edge  ;  see  fig.  126,  PI.  II,)  =151^,  M  :  e=119o,  e  :  e=: 
128^  8^.  Cleavage  imperfect,  parallel  to  M.  It  also  occurs  in  fine 
granular  masses. 

Color  white ;  sometimes  with  a  pale  violet  tint 

Comfontion,  aeeoiding  to  M.  H.  Rose,  (Pogg.  zzvii,  310,) 


Sulphuric  acid, 

43-55 

Peroxyd  of  iron, 

2411 

Water, 

30-10 

0-92 

lime. 

0-73 

Magnena, 

0-32 

SiUea, 

0-31-=100-04 

Tliis  salt  is  whdly  sohible  in  cold  water :  if  the  solution  be  heated,  peroxyd  of  iron  is 
fopiously  precipitate   Dilute  muriatic  acid  dissolves  the  whole,  except  a  portion  of  silica. 

Obs.  It  forms  a  bed  in  a  felspariy  rock,  which  is  supposed  to  be  a  fine-grained  granite, 
in  the  province  of  Coquimbo,  the  most  northerly  part  of  the  republic  of  Chili,  about  half 
a  day's  journey  from  Copiapa  This  salt  is  probably  derived  from  the  decomposition  of 
iron  pyntes.  The  bed  of  salt  is  continually  on  the  increase.  Pits  twenty  feet  deep  have 
been  formed  in  it  by  the  people  of  the  country. 

YELLOW  COPPERAS.    VrruoLux  rAiAsmonit. 
Salpbated  Pflrazyd  of  Iron,  TImi. 

In  small  grains,  sometimes  consisting  of  delicate  hexagonal  tar 
Ues,  too  minute  for  the  determination  of  their  angles.  Easily 
cleavable  parallel  to  P. 

Lustre  pearly.     Color  yellow.    Translucent. 

Ccmpontion,  according  to  ILRose,  (Pogg.  zzvii,  314,) 

Sulphuric  acid,  39*60 

Peroxyd  of  iron,  26*11 

Water,  29*67 
Magnesia,  2*64 

Alumina,  1*95 

Silica,  1-37=101*34 

Obs.  It  is  found  incrusting  the  Coquimbite,  in  the  district  of  Cojnapo,  a  province  of 
Coqoiinbo, 
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Other  sulphates  of  iron  appear  to  exist  in  nature,  but  are  yet  Httle  known.  Bose  ob- 
tained for  another  Coquimbo  vitriol,  sulphuric  acid  31*73,  perozyd  of  iron  28*11,  lime  1*91, 
magnesia 0*59,  water  3656,  silica  l-43=100-53. 

The  Pittixite  of  Beudant,  or  vitriol  ochre,  contains,  according'  to.  Benelios,  sulphunc 
acid  15*9,  peroxyd  of  iron  62*4,  water  21-7. 

The  Fimro-ferrite  of  Prideauz,  (PhiL  Mag.  zviii,  391,)  oonsists  of  sulphuric  acid  26, 
peiozyd  of  iron  31,  water  33,  sulphur,  earth,  and  loss  10=100. 

Another,  presenting  the  yellow  color  and  other  external  characters  of  the  ydlow  cop- 
peras, (Gelbeisenerz,)  consists,  according  to  Rammelsberg,  (Pogg.  xliii,  12^,)  of  sul^ 
phuric  acid  321 11,  peroxyd  of  iron  46.736,  potash  7*882,  lime  0*643,  water  with  a  trace  of 
ammonia  13*664 ;  or  is  a  compound  of  sulphate  of  iron  and  sulphate  of  potash — a  PoUA 
Ctmperas. 

Still  another — a  Soda  Copperas,  has  been  analyzed  by  Scheerer,  (Pogff.  xlv,  188,)  and 
found  to  consist  of  sulphuric  acid  32*42,  peroxyd  of  iron  49*37,  soda  5^,  water  13'13s 
99-95. 


BLUE  VITRIOL.    VmuoLUM  ctpwum. 
Tetarto-prlsmatic  Vitriol-talt,  M.    Sulphate  of  Copper. 


transparent — translucent, 
what  brittle. 


Primary  fomi,  an  oblique  rhom- 
boidal  prism  ;  P  :  M=:109o  Sg',  P :  T 
=127^40',  M:T=1 230  l(y.  CUath 
age  very  imperfect.  Occurs  also 
amorphous. 

H.=2-25.    G.=2*213.   Lustre  yH- 

reous.     Streak  white.     Color  deep 

sky-blue,  of  different  shades.    Sub- 

Taste  metallic  and  nauseous.     Some- 


Composition,  Sulphuric  acid  31*72,  oxyd  of  copper  32*14,  water  36*14.  It  is  soIuUe  in 
water.    A  polished  plate  of  iron  introduced  into  the  solution,  becomes  covered  with  copper. 

Oaa  Blue  vitriol  is  found  in  waters  issuing  from  mines,  and  in  connection  with  rocks 
containing  copper  pyrites,  by  the  decomposition  of  which  it  is  formed.  Its  foreign  local- 
ities are  the  Rammelsberg  mine,  near  Goslar  in  the  Hartz,  Fahlun  in  Sweden,  also  An- 
glesea,  and  Wicklow. 

When  purified,  it  is  employed  in  dyeing  operations,  and  in  the  printing  of  cotton  and 
linen,  and  for  various  other  purposes  in  the  arts. 


WHITE  VITRIOL.    VrriuoLUM  zincicum. 
Prismatic  Viulol-Mlt,  JK:    Sulphate  of  Zinc. 

Primary  fornix  right  rhombic  prism ;  M :  M 
=90°  42'.  Secondary  form,  M :  e=129o  2'. 
M:^=134o3y.  e:e=127^27^  Cleavage 
perfect  parallel  to  e,  or  the  shorter  of  the  diag- 
onals of  the  prism. 

H.=2— 2-5.  G.=2036,  as  determined  by 
Haidinger.  Lustre  vitreous.  Color  white. 
Transparent — translucent.  Brittle.  Taste 
astringent,  metallic,  and  very  nauseous. 

Compositiony  when  pure,  Ozyd  of  zinc  28.09,  sulphuric  add 
27-97,  water  43-94. 
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'White  vitriol  fit>thB  under  the  blowpijw,  gives  off  its  sulphuric  acid,  and  covers  the  char- 
coal with  a  white  coating  of  oxyd  of  zinc.     It  is  easily  soluble  in  water. 

Obs.  This  salt  is  supposed  to  be  formed  by  the  decomposition  of  blende.  It  occurs  at 
the  Rammelsberir  mine  in  the  Hartz,  at  Schemnitz  in  Hungary,  at  Fahlun  in  Sweden, 
and  at  Holywell  m  Wales.    It  is  of  rare  occurrence  in  nature. 

It  is  manufactured  for  the  arts,  and  is  very  extensively  employed  in  medicine  and  djreing. 
A  fine  white  cdor,  zinc  white,  superior  in  durability  to  white  lead,  is  prepared  from  it 

COBALT  VITRIOL.    VrraioLUM  cobalticum. 
RedVitrioL    Sulphate  of  Cobalt.    Kobalt  Vitriol. 

In  Stalactites  and  crusts,  investing  other  minerals.  Lustre  vit- 
reous. Color  flesh  and  rose-red.  Subtransparent — translucent 
Friable.     Taste  astringent 

Cowtpontiofiy  according  to  Kqjp,  (Gehlen*s  Jour.  2d  series,  vi,  157,)  Sulphuric  acid 
19-74,  protoxyd  of  cobalt  38'71,  water  41*55.  Another  cobalt  vitriol  analyzed  by  Kopp, 
gave  anlphunc  acid  30*4,  oxyd  of  cobalt  28-5,  water  41- 1 ;  another  by  Wmkelblech,  sul- 
phnric  acid  29*053,  oxyd  of  cobalt  19*909,  water  46*830,  magnesia  3*864. 

It  communicates  a  blue  color  to  glass  of  borax. 

Obs.  It  occurs  in  the  rubbish  of  old  mines  at  Bieber,  near  Hanau,  and  also  at  Leogang 
inSahzbuig. 

JOHANNITE.    VrTBioLUM  uranicum. 
Honl-prisinatlc  Eachlore-salt,  Jf.    Sulphate  of  the  Protoxyd  of  Uranium,  TImwm.    UranTitrlol. 

Primary  formy  an  oblique  rhombic  prism;  crystals  flattened 
and  from  one  to  three  lines  in  length,  arranged  in  concentric 
druses. 

Lustre  vitreous.  Streak  yellowish-green.  Color  beautiful 
emerald-green,  sometimes  passing  into  apple-green.  Transpa- 
rent— translucent;  sometimes  opaque.  Taste  bitter,  rather  than 
astringent. 

SotuUe  in  water.  Solution  precipitated  chestnut-brown  bj  prussiate  of  potash,  yeDow- 
iih-green  by  alkahes,  and  in  brown  flocks  bv  an  infusion  of  nutgalls. 

(ha.  Tnis  mineral  was  discoyered  by  John,  in  Elias  mine,  near  Joachimstahl,  in  Bo- 
hemia, after  whom  it  is  named. 


BOTRYOGEN.    Vimioujii  bicolor. 
Head-primiatlc  Botryosen-Mlt,  JIT.    NaUye  Red  Iroo- Vitriol  of  Fahlon,  Baid.    Bother  Vitriol. 

Primary  form,  an  oblique  rhombic  prism ; 
M :  M=119o  5&.  Secondary  form,  M :  2^= 
160^  54',  ef  :  ?=99o  16',  a  :  0=141°.  P  :  a 
=160°  3(y.  Faces  M  and  c'  striated  paral- 
lel to  the  vertical  axis.  Cleavage  parallel 
to  H.  The  crystals  are  usually  small  an(jl 
aggregated  in  reniform  and  botryoidal  shapes, 
consisting  of  globules  with  a  crystalline  sur- 
fitoe. 

H.=2— 2-5.    G.=2-039.    Zriw^c  vitreous. 


M 


M 
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DESCRIPTIVE  MINERALOGY. 

Streak  ochre-yellow  and  a  little  shining.  Color  deep  hyacinth- 
red  ;  the  massive  varieties  sometimes  ochre-yellow.  Translucent 
Taste  slightly  astringent. 

Composition,  according  to  Berzelius,  Sulphate  of  iron  48*3,  salivate  of  ma|piesa  SO^ 
water  30-9. 

Under  the  blo^ipe  it  intumesces  and  gives  off  water,  producing  a  reddish-yeDow  earth, 
which,  by  using  alternately  the  reduction  and  oxydizing  flame,  is  changed  into  pioto^ 
or  perozyd  of  iron.  With  salt  of  pho^horus,  a  red  glass  is  produced,  which  loses  its  ooior 
on  cooling.  It  remains  unaltered  if  kept  dry,  but  when  exposed  to  a  moist  atmosphere  it 
becomes  covered  with  a  dirty  jrellowish  powder.  Boiling  water  dissolves  only  ti  part  of 
it,  leavinga  yellow  ochreous  residue. 

Obs.  The  only  known  locality  of  this  mmeral  is  the  famous  copper  mine  of  Fdihm, 
in  Sweden,  where  it  ooats  gypsum  or  pyrites.  The  name  is  derived  from  0»rfvi,  a  bumek 
of  grapes, 

6LAUBERITE.    QAAum  oiuanux. 
Hcnd-priBBatic  Brlthyne-Salt,  Baid,    BrongBlardn,  e.  Leonh;  Brongnitrt,  J.  des  BUoet,  xzHI,  S. 

Primary  form,  an  acute  oblique  rhombic  prism;  M:M=83° 
2(y,  P :  M=104o  15' ;  104°  11'  (crystal  from  Vic)  Dufrenoy.  Seo- 
ondary  forms^  similar  to  fig.  101,  PL  II ;  another  variety  has  the 
front  lateral  edge  c  truncated ;  P :  e=137o  9^,  e :  §=116°  2(K,  M :  c 
=131°  40'.     Cleavage  perfect  parallel  to  P. 

H.=2-5— 3.  G.=2-75— 2-85.  itis/re  vitreous,  ^/reojfc  white. 
Color  pale-yellow  or  gray.  Fracture  conchoidal ;  brittle.  Toite 
slightly  saline. 

Composition,  Sulphate  of  lime,  49003,  and  sulf^ate  of  soda  50-997.  Immersed  in 
water  it  loses  its  transparency,  and  is  partly  dissolved.  On  long  exposure  it  absoihs 
moisture  and  falls  to  pieces.  Under  the  action  of  the  blowpipe  it  decrepitates  and  mdts  to 
a  clear  glass.    If  insulated,  resinous  electricity  may  be  excited  by  friction. 

Obs.  It  occurs  in  crystals  in  rock  salt  at  Villa  Rubia,  near  Ocana,  in  New  Castile ; 
also  at  Aussoe,  in  Upper  Austria,  and  at  the  salt  mines  of  Vic,  in  France. 

POLYHALITE.    GiCALUM  columnam. 
Prtematic  Brittayne-Salt,  Jir.    Bloedlte,  JoAii. 

Primary  formj  a  right  rhombic  prism ;  M :  M=116°.  It  seldom 
occurs  distinctly  crystallized,  but  usually  in  fibrous  masses. 

H.==2'5 — 3.  G.-=2.7689.  Lustre  resinous,  or  slightly  pearly. 
Streak  red.  Color  flesh  or  brick-red,  sometimes  yellowish.  Trans- 
lucent— opaque.     Taste  bitter  and  astringent,  but  very  weak. 

Composition,  according  to  Stromeyer, 


Iscbel. 

Sulphate  of  lime. 

44*7439 

Sulphate  of  potash. 

27-7037 

20K)347 

Chlorid  of  sodium, 

e-igio 

Peroxyd  of  iron. 

0-3376 

Water, 

5-9535=:98-9434 

According  to  Berthier  (Ann.  des  M.  x,  960)  three  varieties  from  Vic  eonsist  as  follows: 
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CiTslalllnd.     Red  mawtra.    Grtj 

Sulphate  of  lime,                    4O0  45^  4(H) 

Sulphate  of  soda,                    37*6  44*6  39*4 

Chloridofsodiumf                  15-4  &4  0*7 

Sulphate  of  ma^fiieeia,               —  —  17*6 

Sulphate  of  manganese,            0*5  -^  — 

Alumina  and  ozyd  of  iron,       4*5  3*0  4*3 

2*0  1*0  8*0 


Becomes  opaque  in  the  flame  of  a  candle,  and  of  a  brownish  odor.  Beibre  the  blowpip6 
it  fbses  instantaneously.    It  is  but  slightly  soluble  in  water. 

Obs.  The  mines  of  Ischel  and  Aussee,  in  Salzburg,  where  it  occurs  with  common  salt, 
msum,  and  anhydrite,  and  the  salt  mines  of  Vic,  in  Lorraine,  are  the  principal  localitiet 
of  this  mineral 

Hie  name  PdyhaHte  is  derived  from  veX^s,  many,  and  iU,  salt,  in  allusioii  to  the  nmnbor 
cf  nlta  in  its  constitution. 
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ORDER  I.    HALINEA. 


OXALATE  OF  IRON.    AwtAOAun  PHTTooBiaim. 


Mariano  dt  JKtMr*,  Aim.  de  Cb.  «C  de  Pb.  zrUl,  907.    Hamboldttna. 


lerin^jBrgtltei^t.    QnlMe; 


Earthy ;  crystallization  undetermined. 

G.=2- 13— 2-489.    Soft ;  may  be  scratched  by  the  nail.    Dull. 
Color  yellow.    Fracture  uneven,  earlhy.    Acquires  negative 
electricity  by  friction,  when  insulated. 

Composition,  according  to  Mariano  de  Rivero,  Oxalic  acid  46*14,  and  protozyd  of  inm 
f3'86;  according  to  Ramoielsbeig,  (Pogg.  liii,  631,  1841,)  protozyd  of  iron  41*40,  oxalic 
acid  42-69,  and  water  15-91=100. 

It  blackens  instantly  in  the  flame  of  a  candle,  and  is  then  attractable  br  the  ma|^net 
A  continuance  of  the  heat  briop  out  a  vegetable  odor,  and  soon  causes  OMSompontion, 
leaving  a  stain,  at  first  vellow,  then  black,  and  finally  red. 

Obs.  It  occurs  at  lu>Ioseruk,  in  Bohemia,  and,  in  the  opinion  of  Rivero,  has  nsidtMl 
fiom  the  decomposition  of  succulent  plants. 

OXALATE  OF  LIME. 
B.  T.  Brooluy  PbU.  Msf.  xtI,  440. 

Primary  form^  an  oblique  rhombic  prism ;  M  :  M=100^  36', 
P :  M=103o  14'.  Secondary^  the  annexed  fi^ire; 
P :  a=\2r>  25',  P :  5=109°  28^,  P :  §=145°  4', 
M  :  2=129°  42'.  Cleavage  parallel  with  P ;  also 
more  imperfect  parallel  with  M,  and  the  lon^r 
diagonal.  All  the  planes  bright  except  M  and  e, 
which  are  vertically  striated.  Twin  crystals  occur 
compounded  parallel  with  the  plane  a. 

H.=2-5— 2-76.    Lustre  like  sulphate  of  lead. 
Very  brittle.     Fracture  conchoidal. 

Oss.  Hiis  species  was  observed  by  Brooke  in  cnrstals  fWnn  a  tenth  to  a  fourdi  of  an 
inch  on  calc  spar ;  but  the  locality  of  tiie  spar  is  not  known. 
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MELLTTE.    Ueujm  mhumAim. 
Pyramids)  MiUehroM^ftedn,  Jf.   KdUUtt.   Honey  Stone.    MelUte  of  Alnalna.    Hontngneta,  tf 

Primary  form^  a  square  octahedron  ;  A  :  A=118°  4'.  Second- 
arjffomi,  similar  to  fig.  55,  PI.  I,  also  with  the  terminal  or  lateral 
solid  angles  truncated.  Cleavage  very  indistinct,  parallel  with  the 
primary  faces.    Occurs  also  in  massive  nodules. 

H.=2 — 2-5.  G.=l-55 — 1-597.  Lustre  resinous,  inclining  to 
vitreous.  Streak  white.  Color  honey-yellow,  often  reddish  or 
brownish.  Transparent — translucent.  Fracture  conchoidal. 
Sectile. 

Componttan^  according  to  Klaproth,  (Beit  in,  16,)  and  Wehler,  (Fogg.  Tii,  396,) 

Alumina,  16  14*5 

Mellic  acid,  46  414 

Water,  d6c=«100,  K.  441«100,  W. 

In  the  flame  of  a  candle  it  whitens,  hut  does  not  take  file.  It  dissolves  in  nitiic  acid, 
and  is  decomposed  hy  boiling  water. 

Obbl  AstCTn,  in  Thuiingia,  is  the  only  known  locality  of  Mdlite.  It  there  occurs  in 
a  bed  of  earthy-brown  e<wl,  and  is  occasionally  accompanied  with  small  crystals  of 
solphnr. 

CRYOLITE.    Ceyalds  nnoua  "^  ^ 

,  PriRsatic  Cyrooe-Haloidf  Jf.    Alamlne  FhiatAe  Alcaline,  JT.      ,  .  <  |       y  ' 

Primary  form^  a  right  rectangular  prism.)    Cleavctge^  basal,) 
perfect ;  lateral,  less'so.    OccurslfrTamellar  masses.  

H.=2-25— 2-5.  G.=2-949.  Lustre  vitreous;  slightly  pearly 
on  P.  Streak  white.  Color  white ;  sometimes  reddish  or  brown- 
ish. Subtransparent — translucent*  llmmersion  in  water  increaMB 
its  transparency.    Brittle. 

Oampmitum,  according  to  Berzelius,  (K.  Y.  Ac  H.  1833,  p.  315,)  Alumina  94^4,  soda 
31*35,  and  hydrofluoric  acid  44-25.  It  is  fusible  in  the  flame  of  a  candle,  and  hence  its 
name,  from  «p«of ,  ice.  Before  the  bbwpipe,  it  first  fuses,  then  becomes  hard,  white,  and 
opaque,  and  ultimately  assumes  a  slaggy  appearance. 

Obs.  Aiksutfiord,  in  West  Greenland,  is  the  only  known  locality  of  this  minemL  It 
was  discovered  by  Giesdck^,  in  two  veins  in  gneiss,  associated  with  galena,  pyrites,  and 
spathic  iron.    Specimens  may  be  obtained  there  from  six  inches  to  a  foot  in  diameter. 

WEBSTEKITE.    AiATMraus  TEnasNim. 
Alwiiiilte.   Halllta.    TrigQlpbateofAlomiiia,  TlMMMk 

Beniform,  massive ;  impalpable. 

H.=:l-6— 2.  Yields  to  the  nail.  G.=l-6606.  Lustre  dull, 
earthy.  Streak  white,  little  glimmering.  Color  white.  Opaque. 
Fracture  earthy.  Adheres  to  the  tongue,  and  is  meagre  to  the 
touch. 
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C0iii|M«tliM,  wBoarding  to  Strameyeri  (Untenochimgeo,  p.  99  J 

Solphuric  acid,  23*370  23*365 

Ahimina,  29*868  30-263 

Water,  46*763—100  46*372»100 

Fasefl  with  diflkalty.  Eaailj  foluUe  in  acids  without  eflfenretoence.  Absoibi  water, 
bat  doM  not  fcll  to  pieces. 

Oia  It  occurs  at  Newhaven,  Sussex,  in  renifbrm  and  botrycndal  ooiicietions,  imbedded 
in  ferruginous  clay,  which  rests  on  the  chalk  strata ;  also  under  similar  drenmstanees  at 
Epenmj  in  Fhmoe,  and  in  plastic  claj  at  Hall6  on  the  Saale  in  Prussia. 

PISSOPHANE. 

P&Mopban,  BrnCUiipt. 

Amorphous* 

IL»1*5.  O.a-1-93^1'98.  Xccs(r«  vitreous.  C^tsr  pistachio,  aqiangiis,  or  ohTe-gren. 
Transparent    Yerj  fragile.    Praeturt  conchoidaL 

Csmpofftfion,  according  to  Erdmann,  (Schweig.  J.  Izii,  104,)  Solphurie  acid  11^593, 
ahmiina  35*228,  peroxyd  of  iron  9*769,  water  41*695. 

Insoluble  in  water.  Easily  soluble  in  muriatic  acid.  Becomes  black  before  the  blow- 
pipe.   In  a  glass  tube  gives  alkaline  water. 

Obs.    Occurs  at  Gamsdorf,  near  Saalfield. 

ALUM  STONE.     Aluminus  rhombohbdbobl 
Bbombobedrsl  Alom  Halolde,  Jr.   Alnate.    AlmoMto.   Ahimiae  Sow  suUkt^e  Alkaline,  IT 

Primary  fortn^  an  obtuse  rhombohecl}on  ;  R :  R=92o  50'.  Sec- 
ondary form^  fig.  113,  PI.  II.  Cleavage^  basal,  nearly  perfect; 
rhombohedral,  indistinct.  Also  massive,  having  a  granular  or  im- 
palpable texture. 

H.=5.  G.=2-58 — 2*752.  Lvstre  vitreous  on  R,  inclining  to 
pearly  on  a.  Streak  white.  Color  white,  sometimes  grayish  or 
reddish.  Transparent — subtranslucent.  Fracture  flat,  conchoid- 
al,  uneven ;  of  massive  varieties,  splintery,  and  sometimes  earthy. 
Brittle. 

(kmpotitiimi  according  to  Cordier  (Ann.  de  M.  iy,  905,  and  ▼,  203)  and  Vanqnelm, 

Fiom  MooBt  d*Or,  in  Aarei|ne.  From  ToUk. 

Sidpfaozic  acid,  27-03  25-00 

Alumina,  31*80  43*93 

l^lica,  28*40  24*00 

Potash,                                   5*79  3*08 

Water  and  loss,                      3*72  4*00 

Protoxyd  of  iron,                    1*44=98-18,  C.  «-100,  V. 

It  doeiepitates  in  the  blowpipe  flame,  and  is  iniusible  both  alone  and  with  soda.  With 
borax,  it  foims  a  ooloriess  globtde.    When  pulverized,  it  is  soluble  in  sulphuric  acid. 

Obs.  This  mineral  is  met  with  in  crystsJs  at  Tdfa,  near  Civita  Veccnia,  in  the  nei(^ 
borhood  of  Rome ;  also  at  Beregh  in  Hungary.  It  occurs  only  in  volcanic  rocks.  The 
compact  varieties  fiom  Hungaiy  are  so  hutl,  as  to  admit  of  being  used  kft  miUstones. 
Alum  is  obtained  fiom  it  by  repeatedly  roasting  and  lixiviating,  an^  finally,  ciystallisog 
by  evaporation. 
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WAVELLITE.    Avtbalcb  uoMBiofrs. 


Prtantde  WsreHine^alold^  HM.    Babpboiitliale  of  Alamlne. 


Primary  form^  a  right  rhombic  prism ;  M :  M= 
122°  W.  /Secondary  form^  a :  a  (adjacent  planes) 
=107°  26^,  M  :  c=118o  53'.  Cleavage  perfect 
parallel  to  M,  and  also  to  e  or  the  longer  diagonal. 
Usually  in  hemispherical  or  globular  concretions, 
having  a  radiated  structure  internally. 

H.=3-26— 4.  G.=2-337,  rBarnstaple,)  Haidin- 
ger ;  2-3616,  (Irish  variety,)  Richardson.  Ltistre 
vitreous,  incliuinfi;  to  pearly  and  resinous.  Streak 
white.  Ck>lor  white,  passing  into  yellow,  green,* 
gray,  brown,  and  black.    Translucent. 

Cempomtwnj  acoordinf  to  Fochf  and  Beneliiii, 

Alumina, 

Phospboric  acidy 

Water, 

Fluoric  add, 

Lime, 

Oxyd  of  iion  and  manganese,  - 

Beoomea  white  under  the  Uowpipe,  losing  its  translucencjr,  but  is  infusible.  With 
boracic  acid  and  iron  wire  it  affords  a  globule  of  phoephuret  of  iron.  Reduced  to  powder, 
it  dissolves  in  heated  nitric  or  sulphuric  acid,  givmg-offa  vapor  which  corrodes^  glass. 

Obs.  Wavellite  was  first  discovered  in  a  tender  clay  slate  near  Barnstaple,  in  Deyoa- 
sfaiie,  by  Dr.  Wavell.  It  has  since  been  found  at  ClommeU,  near  Cork ;  in  the  S»hiant 
isles  of  Scotland ;  at  Zbirow  in  Bohemia ;  on  brown  iron  ore  at  Amberg  in  Bavaria,  (a 
variety  called  La$ionite,  by  Fuchs.) 

In  the  United  States  Wavellite  has  been  found  near  Saxton's  River,  Bellows  F^, 
N.  fl. 


37-20 

35-35 

35ia 

33-40 

28-00 

26-80 

2K)6 

0-50 

^_«100-32,F. 

l-25c=::99*36,  B. 

CACOXENR    AnEALUi  fiiulzfirus. 
Kakozeoe,  SlatfMMiiB.    Variety  of  Klaprotbine,  JBMirnt 

Occurs  in  radiating  tufts,  of  a  silky  Instre. 
H.=3— 4.    G.=:3-38.     Color  yellow  or  yellowish-brown ;  be- 
coming brown  on  exposure. 

Compofition,  according  to  Steinmann,  (Leonh.  Oirkt  s.  750,)  Hdger,  (Bamng.  Zeitsoh. 
viii,  1^,)  and  Richardson,  (Thomson's  Min.  i,  476,) 


Alumina, 

10K)1 

Pteroxyd  of  iron. 

36-32 

Phomihoric  acid. 

17-86 

^ca, 

8-90 

^me, 
Tilagnesia, 

0-15 

Oarydirftin, 
Sulphuric  acid. 

Water  and  fluoric  add. 

25-95 

11-29 

36-83 

9-20 

3-30 

Tss 

1-23 
11-29 
18-98 


43-1 

20-5 

2-1 

11 

0-9 


30-2 


99-19,  a  99-70,  H.  97-9,11 

Alone  bairn  the  blowpipe,  uDataedezoept  that  it  beoomet  dark  »^^  17^^ 
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tMfAz»  AiM9  readily  to  a  daik  red  bead,  tnnaparent  in  the  oviter  flame,  Iwt  ytDomh  la 
tiie  inner. 

Oie.    Ocean  at  Hibeck  in  Bohemia,  in  brown  iron  ore. 

In  the  Unked  States  it  fonna  tufta  and  eoatinge  akoff  with  i^olar  iboq  aad  qoaite 
at  the  Steriing^  iron  mine,  Antwerp,  Jefferson  Ca,  N.  i.  Inferior  specimeoa  ase fooad 
with  red  ozyd  of  iron,  at  M t  Defiance,  near  Tioondero|ra,  N.  Y. 

Caoozene  is  considered  bj  Raxmneliiierir,  Wardlite,  with  fartof  the  iliMMa  re]4ieed 
hj  ozyd  of  iron.  It  reaemfalas  Gaipholile,  which  is  found  in  snmbu'  aitoations,  hot  diftn 
in  its  deeper  odor.  The  name  Cacozene  is  derived  fix>m  kokos,  had,  and  {cm;,  gaeaf, 
beeanse  its  phosphoric  acid  is  injarioos  to  the  iron. 

FLUELLTTE.    Fuswium  rammuiJa 
I,«9y,  Ed.  J.  of  8c  UK,  p.  178.   Floate  of  Alumine.    FlnoridofAliiBinhun. 

Prtmory/orm,  aright  rhombic  prism;  M:M=rl05^iieariy.  It 
commonly  appears  unaer  the  form  of  aa  aoiUe  rhombic  octahedroDi 
fig.  76,  PI.  II,  in  which  a :  a=109<^. 

H.=3.    Color  white.    Transparant. 

Contains  fluoric  acid  and  almnina,  according  to  an  nnpeifect  analysis  by  WoOasCffi. 

Oaa  Floellite  is  an  eztremely  rare  mineral,  and  was  nrst  discovered  by  Levy.  Ibe 
few  specimens  that  have  been  obtained,  were  found  at  Stenna-gwyn,  in  Uomwall,  witb 
WaveUite  and  uranite,  in  minute  crystals,  on  quartz. 

WAGNERITE.    Flublldb  oauduiTSL 
Heml-pilHMtlo  FlQor-Haloide,  HmU.   Wafoerit,  J^WdU.    FlQoplKMpliate  of  Msfaeila,  Tkm. 

Primary  forrn^  an  oblique  rhombic  prism ;  M  :  M=r95^  W. 
P :  M=10§°  2Sy.    Most  of  the  prismatic  planes  are  deeply  striated. 

H.3=5 — 6-6.  G.=311.  ZiM^^rc  vitreous.  Streak  "whne,  Gdor 
yellow,  of  different  shades ;  often  grayish.  Translucent.  Frae- 
Hare  uneven  and  splintery  across  the  prism. 

Composition,  according  to  Fuchs,  Phosphoric  acid  41-73,  hydrofluoric  acid  6^,  mtf- 
neaia  4&66,  ozyd  of  iron  5,  ozyd  of  manganese  0*5.  It  Aises  with  difficuhy,  akoe,  be- 
fore the  blowpipe,  to  a  dark  fieenish-gray  glass :  with  boimz  or  bq>ho^ate  of  soda,  it 
is  readily  dissolved  and  fonns  a  coloriess  pearl  Nitric  or  sulphuric  acid  geotly  heated, 
evolves  from  its  powder  ftanes  of  fluoric  acid. 

Om.  This  rare  species  occurs  in  the  valley  of  Holgiaben,  near  Werfen,  in  SaltadNDf, 
in  imgular  veins  of  quarts,  traversing  clay  states 

HERDERITE.    Fluillob  aiioMBiooa. 
HeitelU,  Piinatle  Fluor-Halolde,  BtM.   Ann.  of  PblL  UH,  iv,  1.    AUogotft^  BrwU. 

Primary  form,  a  right  rhombic  prism; 
M  :  M=ll5o  53'.  Secondary  form,  P  :  a= 
147°  34',  a  :  a  (adjacent  planes)  =64^  61', 
e  :  e=14lo  17',  M  :  e=128o  40',  P  :  te=14F 
20'.  Cleavage  interrupted  parallel  tMf,  also 
traces  parallel  to  P.  Surfaces  M  and  e  very 
smooth,  and  delicately  marked  with  lines  par- 
allel to  the  edge  of  intersection. 
H.=5.  G.=:2-986.  Lustre  vitreous,  in- 
clining to  subresinous.    Streak  white.    Color  various  shades  of 
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yellowish  and  greenish-white.    Translucent    Fracture  small  con- 
choidal.    Very  brittle. 

Ob>.  llie  oqIt  vpeamxsa  of  this  mineral  as  yet  found,  wfts  obtained  at  the  tin  mines  of 
EhrenfiiedersdoiT,  in  Saxony,  imbedded  in  fluor  spar.  It  much  leeemUee  the  amnffos 
nrastf  of  apottite,  Aur  wkieh  it  was  mistaken  till  }n«fied  to  be  a  distinot  syeeias  wj  Hai- 
4ager,  who  ^w  it  the  abofve  name  m  comptiment  to  Baron  Von  Herder,  the  diraetof  of 
the  Sajmn  nunest  t 

CHUDRENITE.    Fluelutb  CmLDUCNUNUii 
BtqpUi  Quarterly  Jour,  of  Bd.  xvi,  974. 

Primary  form^  trimetric.  Suctmdary 
ffJTfn^  e :  e  (adjacent  planes  in  the  same  py- 
ramid) =970  6(y  and  102^  3(K,  e :  e  (differ- 
ent pyramids)  =130^  2(y,  a :  a=:124o  64'. 
Cleavage  imperfect,  parallel  with  P. 

H.=4-5 — 5.  Lustre  vitreous,  inclining 
to  resinous.  /SfreaA  white.  Color  yellow 
and  pale  yellowish-brown,  also  yellowish- 
while.    Translucent    Fracture  uneven. 

Consists,  according  to  WoDaston,  of  Phosphoric  acid,  alumina,  and  iron. 
Om.    Occurs  in  minute  crystals  and  crystalline  coats,  on  spathic  iron  or  quartz,  near 
LaristocJc,  in  Derbyshire.    It  was  discoYered  by  Xicyy,  and  named  in  honor  of  Mr.  Chil- 


LEUCOPUANE.    Futblujs  teicuhatus. 
LcQCophane,  Eamarlh  TomuNh  Ben.  JahreBbericht,  xz.  and  xzL 

Crystalline  form  triclinate  ?  a  four-sided  prism.  M  :  T=106^ 
B(y,  and  72P  52'.  Cleavage  imperfect  in  three  directions.  Sel- 
dom regularly  crystallized. 

Hs=3.6_3-75.  G.=*2-974.  Luetre  vitreous  on  cleavage  surface* 
Powder  white.  Color  pale  dirty  green  to  deep  wine-yellow.  Thin 
fragments  transparent  and  colorless.  Powder  phosphorescent 
Electrie  when  heated. 

Cempontum,  according  to  Erdmann,  (K.  V.  Ac.  H.  1840,)  Silica  47*82,  ghicina  11'51, 
&ne  3^00,  protozyd  of  manganese  1*01,  potassium  0-36,  sodium  7*59,  fluorine  6*17. 

Fuses  before  the  blowpipe  to  a  clear  violet  glass,  which  becomes  clouded  in  cooling. 
With  borax  it  fuses  easily  to  an  amethystine  glass.  Affords  fluosilicic  acid  with  salt  of 
phosphorus  in  a  glass  tube. 

Obs.  Leucopnane  occurs  in  syenite  with  albite,  elfedite,  and  yttrotantaHte,  on  a  smaH 
rocky  islet  near  the  mouth  of  the  Langesundfiord  in  Norway,  where  it  was  found  by  Es- 
mark.    It  resembles  somewhat  a  light  green  yariety  of  apatite. 

The  name  leucophane  is  from  Xtvxos,  wMte,  and  ^at»^,  to  appear. 
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DESCRIPTIVE  MINERALOGY. 
FLUOR  SPAR.    Floellui  octabedkus. 


Oetabcdn]FhiorHaloMe,Jir.  FluateofLtoe.  FluoridofCalciuni.  EaMflUt  ClriflniibiBe.  Clins 
Phiatto,  JET.    MuriaPlMMpboniiu,  Unn. 

Primary  form^the  regular  octahedron)  fig.  4,  PI.  !•  Secondary 
forms  4  the  most  common  is  the  cube,jfip.  1, 
PL  II.  Others  are  represented  in  figures  2, 3, 
5,  6,  7,  9,  10,  11, 14,  16,  24,  and  25,  of  the 
same  plate.  These  simple  forms  also  occur  ia 
combination  ;  the  annexed  figure  is  one  of  its 
secondaries.  Cleavage  octahedral,  perfect 
Compound  crystals,  fig.  129,  PI.  II ;  also  the 
annexed  figure,  which  is  an  instance  of  the 
same  kind  of  composition ;  but  the  individuals 
are  continued  beyond  the  face  of  com- 
position, and  one  is  partially  enveloped 
by  the  other.  Imperfect  crystaUiza- 
tions :  structure  rarely  columnar ;  often 
granular,  coarse  or  fine. 
V  H.=4.,  G=314— 3178.  Z^/r«  vit- 
reous ;  sometimes  splendent ;  usually 
glimmering  in  the  massive  varieties. 
Streak  white,  f  Colors  white,  yellow, 
green^  rose  and  crimson-red,  violet-blue, 
sky-blue,  and  brown.  Wine-yellow, 
greenish  and  violet-blue^  are  the  most 
common  colors ;  the  red  varieties  are  the  rarest.)  The  colors  of 
massive  varieties  are  often  arranged  in  concentric  layers.^  Trans- 
parent— subtranslucent.  Brittle.  Fracture  of  fine  massive  varie- 
ties, flat  conchoidal  and  splintery. 

Compofitumt  Floorine  4T73,  and  calcium  52*27.  (^a  ^  \ 
/Below  a  red  heat,  the  coandy  pulverized  spar  becomes  vividly  pboqpihoresoent  Hio 
ooloEB  of  the  light  thus  produced  are  varioua,  and  are  independent  of  Uie  external  oolar.N 
The  variety  eJiwnphane  emits  a  bright  emerald-green  light  At  a  high  temperature,  phos-^ 
phorescence  ceases,  but  it  is  partially  restored  by  an  electric  discharge,  (§  94.)  Before  the 
olowpipe,  fluor  spar  decrepitates,  and  ultimately  fuses  into  an  enamel.  If  the  flame  be  con- 
tinued, the  fluorine  is  in  part  expelled,  and  the  specimen  assumes  a  cauliflower  appearBDOSi 
rOss.  Fluor  spar  seldom  occurs  in  beds,  but  generally  in  vdns,  iatersecting  gneiss,  mica 
alate,  clay  slate,  and  also  several  secondary  rockp, '  In  the  north  of  EIngland,  it  is  ths 
gangue  of  the  lead  mine8,'j  which  intersect  the  coal  formations  of  Northumberland,  Com- 
berland,  Durham,  and  Yorkshire.  In  Derbyshire,  it  is  abundant ;  and  also  in  Cornwall, 
where  the  veins  intersect  much  older  rocks.  It  is  a  common  mineral  in  the  mining  dis- 
tricts of  Saxony. 

The  most  remarkable  locality  of  fluor  spar  in  Uie  United  States,  was  lately  found  on  the 
borders  of  Muscalonge  lake,'  in  Jefferson  county.  New  York,\where  it  occitfs  in  primitive 
limestone.  Cubical  crystals  of  an  enormous  size,  some  more  than  a  foot  in  theur  dimen- 
nons,  have  been  obtained  at. this  place.  The  spar  of  this  region  has  usually  a  greeoidi 
tinge.  Rossie  and  JohnsbnrgiL  St  Lawrence  Ca,  have  afiRnrded  some  fine  crystals  of  floor. 
In  Gallatin  Ca,  niinois,  for  30  miles  along  the  Ohio,  in  the  region  southwest  of  CoMte 
Rock,  at  Shawneetown,  and  other  places,  a  dark  purple  fluor,  oft^  in  large  and  beautifid 
cryMUds,  oecniB  scattered  through  the  scnl,  or  imbedded  in  limestone.  At  the  north  village 
of  Westmoielandi  N.  H.,  twonmea  aouth  of  the  meeting  house,  fluor  wpvt  ooam  of  white, 
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fMOt  and  porple  rimlei,  eonstitnCiiig  a  tbiii  with  qmrtz ;  also  at  the  Notch  in  the  White 
Moantaizifl,  green  octahedraoi  ha^e  been  foond  in  a  crvetaUine  quartz. ,  Some  fine  yeine 
hafe  been  diecofered  on  Long  Island,  Bine  Hill  Bay,  Maine.  It  alio  occnrs  sparinglj  of 
a  greoi  color  at  Putney,  Vt ;  in  Shenandoah  ooonty,  Yirginia,  near  Woodstock*  in  the 
fiMnee  of  a  limestone ;  on  the  Potomac,  at  Shq>ardBtown,  in  white  limestone ;  in  Smith 
wmty,  Tennessee,  in  white  and  poiple  cubes ;  at  Lockport,  New  York,  in  white  cubes 
with  oelestine  in  limestone ;  in  fine  cubes  near  Rochester  and  Manlius  in  limestone ;  at 
Andty,  NewTork,  in  thin  seams  with  spinel  and  tourmaline ;  at  the  Southampton  lead 
mine  m  Massachusetts ;  and  near  the  Franklin  iumace,  New  Jereey. 

The  irariety  chlocophane  forms  two  veins  in  gneiss,  each  about  18  inches  wide,  in  the 
town  of  Trumbull,  Connecticut,  along  with  topaz  and  magnetic  pyrites. 


APATITE.    Fluuxub  BxiA0<mu8. 


■bBifcalmltil  FlwoiwHatoide,  M.  PbospbsieofLiiDe. 
Morails.    CbrysoUts.    Bapyitlirolte,  £mmiu. 


Lints.  BpsiMlstBlii,  Fhoipliorit, 
Aofostite.    Pteudo^apstlM,  Ar« 


Brmi. 


Primary  form^  a  hexagonal  prism,  fig. 
114.  PI.  if.  Secondary  fwrms :  fig.  126, 
PI.  II,  also  the  annexed  figures  :  fig.  3  is  a 
distorted  form  of  fig.  2. 

P  :  e=139o  48^,  P :  0^=1670  6^,  P  :  e^'= 
120O  36^,  M  :  e=:130o  12',  M  :  e'=112^  64', 
M  :  e''=149^  24',  P  :  8=143°  48^,  P  :  a'= 
124<^  20^,  P  :  a"=108o  51',  e  :  a=126o  12^, 
e  :  a'=146o  40',  e :  a"=161o  9'.  Cleavage 
imperfect,  parallel  both  to  P  and  M.    im- 


St.Gotbsrd. 


perfect  crystallizations :  globular  and  reniform  shapes  ;  structure 
fibrous,  or  imperfectly  columnar ;  massive,  structure  granular. 

H.=5,  sometimes  4-6.  G.=3— 3-226.  Lustre  vitreous,  inclining 
to  subresinous.  Streak  white.  Color  usually  sea-green,  bluish- 
green,  or  violet-blue ;  sometimes  white ;  also  occasionally  yellow, 
gray,  red,  and  brown;  none  bright.  Transparent— opaque.  A 
Bluish  opalescence  is  observed  in  the  direction  of  the  vertical  axis 
in  tome  specimens,  especially  in  the  white  varieties.  Cxosa  frtMcture 
conchoidal  and  uneven.  Brittle.  Some  varieties  are  phosphores- 
cent  when  heated,  particularly  those  crystals  which  are  but  slightly 
modified  at  their  extremities ;  others  become  electric  by  friction. 
31 
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(kmp^mtwn,  aeoording  to  G.  Bote,  (Pogf  .  iz«) 


Narwmjr.         fptta.  Norway.        Tyrtl.  TyMl. 

Chkvid  of  CakiiiBi,                   4*28          0-885  0^1          0*15  ntnuMb 

Biiorid  of  Caleiam,                    4*59          7*049  7-01          7-69  7*^ 

SubwMimphoqibAteofLtme,     9119        93H)66  99-189       9S-16  93-31 

6.»3174   6.>^-235  G.— 3194  G»3'175  G.-.3197 

InftniUe  alone  before  the  Uowpipe  except  on  the  edna.  With  bipboaphate  of  aoda 
or  borazt  H  fuaea  without  difficmty  to  a  glaaa,  wfaidi,  on  ooolingr,  haa  a  crfataOiiie 
BtmetBie.  It  alao  fttaea  if  mixed  with  caibonate  of  iron.  It  diaaoireeakmly  in  nitric  acid, 
and  without  eflferreecenae. 

Om.  A]Mttite  uanally  ocean  in  primitiTe  fonnatiooa.  It  is  often  found  in  Tcina  in 
cneiaa  or  mica  slate,  and  particulariy  thoae  containinf  tin  and  iron  ore ;  alao,  in  primitire 
Eniestone.  It  ia  eometimea  met  wim  in  aopeatine,  and  oocaAooally,  aa  in  ^Mun,  in  an- 
cient volcanic  rocka. 

Its  prinoipal  forei||^  loealitiea  are  Ehrenflriedandorf  in  Saaooy :  filaekenwald  m  Bohe- 
mia ;  Caldbeck  Fell  m  Cumberiand,  Devonihire ;  8t  Gothard  in  flwitzflriand.  Hw  giwii* 
iah-bhie  yariety,  caUed  moroxUe,  occura  at  Arondal  in  Norway. 

The  ajporo^iia  «(09te  or  fpar^eifteti  variety,  wfaioh  is  obtamed  at  Zi^^ 
is  tranalucent  and  has  a  wine-yellow  color:  it  ia  imbedded  in  tak.    The  photpkgriU  or 
maasiye  Tarietiea  are  mostly  obteined  from  Bstremadura  in  Spain,  and  Slackenwald  in  Bo- 


Magnificent  ciyatals  of  iqiatitv  are  found  in  St  Lawrence  Co.,N.TMinwfaiteIimeataae, 
along  with  scapoute,  sphene,  d^c  One  crystal  waaobtained  from  Rolnnaon'a  form,  m  tha 
town  of  Hammond,  which  measured  nearly  a  foot  in  length,  and  weighed  18  poonda. 
Smaller  eryatala  are  very  abundant,  and  the  pnama  are  frequently  well  terminated,  beaidea 
the  locality  in  Hammond,  fine  oryatala  are  obtained  about  a  miie  aoutheaat  of  Goaremear, 
in  a  similar  gangue,  and  alao  in  the  town  of  Boaaie,  with  aphene  and  pyroxene,  two  inika 
north  of  the  village  of  Oxbow.  Other  locafitsea  of  importance  in  New  York  are  aa  foOow: 
bank  of  Vrooman  lake,  Jelferson  Co.,  in  white  hmaatone,  fine  green  prisma  from  half  to 
&V9  inchea  \oog ;  Banfiird  mine,  Eaat  Meriaht  Esaex  Co.,  in  magnetic  iron  ore,  which  ia 
often  thickly  studded  with  six-sided  prisms  ;  alao  at  Long  Pond,  Eaaex  Co. ;  near  Eden* 
ville.  Orange  Co^  in  priams  from  half  an  inch  to  12  inchea  long,  of  a  bright  aaparagna- 
green  color,  imbeddea  in  white  limestone ;  and  m  the  same  reffion,  blue,  grayiah-gteen  and 
grayiah-white  crystals ;  two  miles  south  of  Amity,  emerald  and  binidi-green  ciyma ;  and 
at  Long  Pond,  Essex  Co.,  with  garnet  and  idocraae.  Greenfield,  Saratoga  Co,  St  Anthony's 
Nose,  and  Corlaer^  Hook,  are  leaa  interesting  looaHtiea.  A  fibroua  manmillatad  variety 
(Eunyrehroite)  occurs  at  Crown  Point,  Essex  Co.,  about  a  mile  aouth  of  HammondaviDft 
In  New  Hampshire,  ciystals,  often  of  very  large  aize,  occur  abundantly  in  the  aouth  part 
of  Weatmoreland,  four  milea  south  of  the  north  village  meetiiu;  bouae,  occupying  a  vein  of 
feldsp«u'  and  quartz  in  mica  slate,  along  with  molybdenite.  Some  fine  crvatels  nave  boen 
found  at  Piomont,  N.  H.,  in  white  limestone,  on  the  land  of  Mr.  Hiomas  Cfroas.  In  Jfatne, 
on  Long  Island,  Blue-hill  Bay,  apatite  occurs  in  veins  10  inchea  wide,  intersecting  ^ranita 
In  MoBsackuBeiUt  fine  civatals  of  apatite,  oocaaionally  six  inchea  long,  are  obtained  at 
Norwich,  (northwest  part,)  in  gray  quartz.  At  Bolton  it  ia  abimdant,  but  the  foims  am 
addom  interesting.  Chesterfield,  Chester,  Sturbridge,  Hinadale,  and  WiOiamaburgh,  have 
aflR>rded  aome  cryatala.  Apatite  has  alao  been  fovhd  near  Baltimore,  Marjdand  ;  at  Dix- 
on's quarry,  Wilmington,  Delaware,  of  a  rich  blue  color ;  in  Bucks  Co.,  Pennsj^vania,  three 
nike  west  of  Attleboro' ;  on  the  Monia  canal,  near  Suckaaong,  N.  J.,  of  a  bK>wn  pAm^ 
in  masnve  magnetic  pyritea. 

Apatite  was  named  bv  Werner  from  cvstvm,  to  deenpe,  in  alluaionto  themiatake  of  the 
dder  mineralogista,  witti  regard  to  the  nature  of  ita  many  varietiea. 

The  PtfudmiHUiti  of  Brrithaapt  ia  oonaiditad  by  ffsiwohiiifff  -aa  aartkyvamtyef 
apatite. 
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FHAftMACOLTTfi.    Piabxacaijdi  muATVi. 

Hanl-prtHBatie  EoRliw-Halolde,  AM.  BrewMar^  Ed.  J.,  Utt,  m,  3li.  AiMoateofLaiiie.  Anenk 
Uutii,  ITfTiMr.    PIcio-plMirtapoHtn. 

Primary  form^  a  right  rhomboidal 
prism ;  M :  T=96o  46^.  Secondary  form^ 
€  :  e=i:ll7o  24' ;  P  :  «=121o  18'.  Cleav- 
age parallel  to  T,  eminent.  The  crystab 
are  usually  lengthened  in  the  direction  of 
P,  and  often  one  face  6  is  obliterated  by  the 
extension  of  the  other.  The  sur&ces  T 
and  e  are  usually  striated  parallel  to  their 

mutual  intersection.  Rarely  in  distinct  crystals ;  commonly  in  deli- 
cate silky  fibres  or  acicular  crystallizations,  a^rgre^ted  in  stellated 
groups.    Also  botryoidal  and  stalactitiC)  and  sometimes  impalpable. 

H.=2 — 2*5.  G.=2*64— 2*73.  Lustre  vitreous,  except  on  P,  on 
which  it  inclines  to  pearly.  Streak  white.  Color  white  or  gray- 
ish ;  frequently  tinged  red  by  the  arsenate  of  cobalt  which  often 
accompanies  it.    Translucent — opaque.    Fracture  uneven. 

Cmyomtiony  according  to  IQapzoth,  (of  a  ipecimen  trom  Wittichen,)  (Beit  iii,  377,) 
lime  sis,  arsenic  acid  50^»  water  34*46.  John's  analysis  of  a  specimen  from  Andreas- 
berf ,  grros  hme  37*38,  arsenic  acid  45'68,  water  33*86.  Pore  specimens  from  Mr.  Fergu- 
•(Mrs  eoUectiDn  were  analyzed  by  Dr.  Turner,  (Brewster's  J.,  iii,  306,)  and  found  to  contain 
sfsenate  of  Erne  79*01,  and  water  30*99.  Exposed  to  the  blowpipe,  it  is  almost  entirely 
iFolatilixed,  and  gives  off  dense  white  f^mes  of  arsenic  It  dissolves  readily  in  nitric  acid 
without  efiervescence. 

Ossi  Crystals  of  phannaoolite  have  been  found  in  the  grand-duch}r  of  Baden:  also  in 
botryoidal  or  globular  groups  of  delicate  white  silky  crystab  at  St  Marie  auz  Mines  in  the 
Vosges,  at  Andreasberg  in  the  Harts,  and  at  Riegelsidorf  in  Hessia ;  at  Wittichen,  near 
FWstenberg  in  Germany,  it  occurs  in  acicular  crystals  associated  with  cobah,  and  dissemi« 
nated  on  granitei 

ThiB  species  was  named,  in  alluBioii  to  its  containing  arsenic,  from  fa^itoifv,  poi§an. 


MA6NESIAN  PHARMACOUTE.    PHAaiiACALus  MAGNismau^ 
BsradlM,  lOhh  Am.  Ch.  Phsok  zzxlr,  9LU 

llaanve,  with  a  foliated  cleavage  in  one  direction. 
H.=6— 6.    G.=2-62.    Lustre  waxy.     Color  dirty-white  or  ho- 
ney-yellow.   Brittle. 

CemfMttian,  acMrding  to  K6hli, 

lime  23*33,  magnesia  15*68,  protozyd  of  manganese  3*13,  arsenic  aoid  58*63,  iiott  a 
trace,  loss  by  ignition  0*30»99*85. 
Aots  before  Uie  blowpipe  like  phamaoolita. 

Osbl    Ooeurs  at  Langbanahytta  in  Wennetand,  with  an  ora  of  inn  and  granular  bitter 
This  mineral  was  called  Bwzelite  by  Kiihn,  in  hosor  of  Berselius :  bat  this  nama  is 
ly  appropriated  to  another  mineral    A  Phaimacolite  from  Riegelsoorf,  containing  3 
of  magieaia,  (StMuieyar,  UttttoMdrangan,  pi  135,)  has  bean  ctQed  pUrapkar^ 
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HAIDINGERITB.    Phamucaloi  ukmibioiml 


BfiwMf^  JoHBalt  ttf  < 


Q>^ 


Prxmdry  formy  a  riffht  rhombic  prism;  M  : 
M=100o.  Secondary  form,  M  :  fc=l4(P,  M  :  e 
=130,  a  :  a  (adjacent  planes,)=126o  68^  e  :  a= 
116°  31'.  Cleavage  highly  perfect  and  easily 
obtained,  parallel  to  e. 

H.=l-6— 2-6.  G.=2-848.  Z*w/rc  Yitreous. 
Streak  white.  Ci>/or  white.  Transparent- 
translucent  Seetile ;  thin  lamin®  slightly 
flexible. 


€^jMfi<taih  aoeordinff  to  Tarner,  (Brewiter'B  Jour,  in,  308,)  AneDAte  of  lime  85-€81t 
•nd  wtter  14*319.    DiMdyet  eamly  in  nitric  acid. 

On.  Thii  minenl  wm  fint  durtinffuiMhed  as  a  gpeciea  bj  Mr.  Hai^Bng«r.  A  sngla 
•pecimen  only  has  been  obtained  from  ita  locality  at  Baden.  It  is  aatociatod  with^ar-. 
maoolite,  of  which  it  was  supposed  to  be  a  variety ;  it  occois  mostly  in  minute  ciyitalf, 
aggregated  into  botiyoidd  fofms. 

GYPSUM.    GrrsAUTs  emomboidbob. 
PrtnatoMsI  EndMS-Halolde,  Jtf.    BalpbattoTLlMt.   Alsbsslw.   Mentis.    OypMW  valfails,  C»^ 

Primary  form,  a  right  rhomboidal  prism;  M  :  T=113^  IS'. 
Secondary  forms : 


PoUad,Oblo. 

P  :  a=110o  33',  a  :  a=138o  54',  P :  c=124o  42',  P :  c'=144o  V. 
Cleavage  highly  eminent,  parallel  to  P ;  parallel  to  M  much  leas'l 
perfect,  parallel  to  T  obtained  with  difficulty,  on  account  of  the  flex- 
ibility of  the  mineral  in  this  direction.  Compound  crystals :  com* 
position  oi\\\^  first  kind  parallel  to  each  of  the  three  primary  faces  ; 
of  the  second  kind,  parallel  with  a  plane  truncating  the  edge  a :  a ; 
of  the  third  kind,  parallel  with  a.  The  arrow-shaped  crjrstals  re- 
sult from  a  composition  parallel  to  T.    Imperfect  crystMizations : 


i 
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Stellated  aggregations,  composed   of  sublamellar  partides ;    also 
lamellar  and  granular :  sometimes  nearly  impalpable. 

H.=l-6— 2.  j  G.=2-31— 2-3257.  Lustre  of  P  pearly  and  shi- 
ning,  of  M  and  T  vitreous.  Massive  varieties  have  often  a  glisten- 
ing lustre,  and  sometimes  are  dull  an^  earthy.  Streak  white. 
Color  usually  white,  sometimes  gray,  ) flesh-red,  honey-yellow, 
ochre-yellow,  and  blue:  impure  varieties  are  often  blacjc,  brown,  red, 
or  reddish-brown.'   Transparent — opaque.    Brittle  parallel  to  M. 

Compontiim,  Sulphuric  acid,  46-31»  lime  32*90,  and  water  30*79.  Before  the  blowiupe, 
k  becomes  opaque-while,  exfoUates,  and  {blUb  to  a  powder.  At  a  high  heat  it  ftisea  with 
difficulty  to  a  white  enameL  The  white  powder  obtained  by  heat,  if  moistened,  toon  be- 
comes v^  firmly  solid.    It  does  not  efiervesce  with  acids  when  pure. 

Obb.(  The  transparent  yarieties  have  heed  distinguished  by  the  name  Selenite;  and 
the  fine  massive  yarieties  are  called  Alabaster.  )  Gypsum  often  forms  very  extensive  beds 
in  secondary  countries,  and  is  also  found  in  tertiary  deposits ;  occasionally  in  primitive 
locks.    It  is  also  a  product  of  volcanoes. 

Tlie  finest  foreign  specimens  are  found  in  the  salt  mines  of  Bex,  in  Switzeiland ;  at 
Han,  in  the  Tyrol ;  in  the  sulphur  mines  of  Sicily ;  in  the  gypsum  fonnation,  near  Ocana, 
in  l^pain ;  and  in  the  clay  of  Shotover  Hill,  near  Oxford.  Large  lenticular  crystals  have 
been  met  with  at  Montmartre,  ndar  Paris.  Derbyshire  afibrds  the  fibrous  varieties.  Ala- 
baster occurs  near  Sienna,  in  Tuscany ;  it  is  trannxnted  from  this  place  to  Florence,  and 
emplmd  for  the  manu&cture  of  vases,  figures,  ttc  Gypsum  sLbo  occurs  in  acicular 
cnnrtals  covering  lavas  in  most  volcanic  regions. 

This  species  occurs  in  extensive  beds  in  several  of  the  United  States ;  and  more  par- 
ticubriy  New  York,  Ohio,  Dlincns,  Virginia,  Tennessee,  and  Arkansas^  and  is  usually 
associated  wi&  salt  springs. 

Fme  specimens  of  selenite  and  snowy  ^rypsum  occur  in  New  York,  near  Lockport,  in 
fimestone  along  with  pearl  spar  and  anhydnte ;  also  near  Camillus,  Onondaga  County,  and 
occasional  ciystals  are  met  with  in  the  vicinity  of  Manlius.  In  Ohio,  lai^  transparent 
oyslals  (fig.  1)  have  been  found  at  Poland  and  Canfield,  Trumbull  County:  in  Maiyland, 
larse  grouped  crystals  on  the  St  Marys,  in  clay ;  also  near  the  mouth  of  the  Patuxent  Se- 
knite  and  alabaster  occur  in  Davidson  County,  Tennessee,  and  large  beds  of  gynsum  wi^ 
lock  salt  in  Washington  County,  Virginia,  eighteen  miles  from  Abingdon.  In  the  Mammoth 
Cave,  Kentucky,  it  presents  singular  imitations  of  vines,  flowers,  and  shrubbery,  (see  §  43.) 

Pseud(fflaor|»s  of  gypsum  have  been  observed  in  cubes,  imitative  of  rock  salt,  and  in 
rbombohedrons  imitative  of  dolomite,  (Haidinger,  Pogg.  hi,  622,  1841.) 
\  PUuier  of  Paris  is  gypsum  which  has  been  heat^  and  ground  up.  It  is  used  for 
making  moulds,  taking  casts  of  statues,  medals,  &c.,  for  producing  a  hard  finish  <m  waOs; 
also  in  the  manufacture  of  artificial  marbles,  as  the  scadiola  tables  of  Leghorn.  Gypsum 
is  also  empk>yed  for  improving  lands.    The  uses  of  alabast^  are  well  known. 

The  fibrous  variety  when  cut  en  eabochon,  and  perished,  reflects  light  similarly  to 
c^'s  eye. 

Tliis  mineral  is  easily  distinguished  frt»n  mica  by  its  inferior  hardness  and  want  of 
daaticity,  and  by  a  less  easy  cleavage ;  and,  in  general,  its  softness  will  distinguiah  it 
from  tbB  mineiBls  it  most  resembles. 


1^    M 


ANHYDRITE.    Gtpsalus  eectanouldb. 

Pvlmatie  OnboUsi-Hslold,  M.   Cube  Spw,  Miiriadte,  tr.    KanteoUe,  Hmu-    Talpinite.    Anlqr- 
BaJpturteofLIm*. 


Primary  ftrrm^  a  right  rectangular  prism. 

amdarp  form^  similar  to  fig.  70,  PI.  II. 
140°  4'.  Also  the  annexed  figure,  M  :  a 
=124^^  lO',  M :  a'=143o  37',  M  :  a''=153o  50^, 
M :  c=135°  '6&.  Cleavage  nearly  equally  per- 
fect parallel  to  m  and  fi,  less  so  parallel  to  P. 
Imperfect  crj/stallizations,  structure  fibrous,  lameHar,  or  granular, 
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and  sometimes  impalpable.    The  lamellar  and  colaomar  rarietiei 
are  often  curved  or  contorted.  , .   . . 

H.=2-76— 3-6.  G.=2-899— 2-967.  Lusirt  somewhat  pearly, 
parallel  to  m  and  m  ;  vitreous  parallel  to  P ;  and  in  the  imperfectly 
crystallised  varieties,  vitreous  inclining  to  pearly.  Streak  gravisb- 
white.  V  Color  white,  sometimes  with  a  grayish,  bluish,  or  reddish 
tinge ;  also  brick-red. )  Frctcture  uneven ;  of  finely  lamellar  and 
fibrous  varieties,  splintery. 

,  Compontimi,  Lime  41*53,  stilplraric  add  58*47. 

It  whiteni  under  the  Uonpipe,  but  does  not  exfoliate  like  jypeam»  and  finally  is  ooreied 
whh  a  friable  enam^  Witii  borax,  it  dla&cAvea  with  efierveecence  to  a  tFanaffareot 
glasi,  beooming  yellow,  or  brownish-ydlow,  on  coolinjr.      .      •     "^  -  • 

Anhydrite  aonietimefl  attracts  nwistureA  and  assumes  an  appearance  somewhat  renoi- 
bfing  gypsom.    It  is,  however,  readily  distinguished  by  its  cleayage>  f 

Obs.  Anhydrite  has  been  variously  denominated  muriacite,  amiydrite,  tripe  atfloe, 
(fekriisstein,)  according  to  its  structure ;  the  first,  when  crystallized  in  broad  lamdie; 
m  second,  when  grantuar ;  and  the  third  when  composed  of  contorted  particles.  Pseodo- 
motphs  in  cubes,  mutative  of  rock  salt,  have  been  described  by  Haidinger. 

Fme  specimens  of  the  ^ystaUine  variety  occur  at  the  salt  mines  at  Bex  in  Switxer- 
land,  and  at  Hall  in  the  Tyrol  At  Aussee,  both  the  crystalline  and  massive  varieCieg 
occur ;  the  latter  of  a  brick-red  color.  It  is  also  found  at  Sultz,  on  the  Neckar ;  at  Blei- 
ber|r  in  Carinthia ;  at  Ischil  in  Upper  Austria;  and  at  Berchtesgaden  in  Bavaria:  the 
variety  gekr^Mtein  has  been  found  principally  at  Wieficzka  in  Poland.  The  VmlpimU, 
from  Vmpino,  Italy,  is  harder  than  the  other  varieties,  and  admits  of  being  cut  and  pol- 
ished for  ornamental  purposes. 

In  the  United  States,  it  has  been  found  at  Lockport,  N.  T.,  of  a  fine  blue  color,  hi 
Modes  of  black  limestone,  accompanied  with  cr3r8tal8  of  calcareous  spar  and  gypsum. 
The  decomposed  variety  has  also  been  observed  at  the  same  place,  fonnmg  a  thin  uKsrus- 
tation  on  the  foliated  variety,  and  also  between  the  folia. 

HYDROBORACITE.    Boeooalciub  fouatds. 
HyiroM  Borate  of  Lime  and  Magaeila.    Hydrooi  Caleano-blbonte  of  Msgim^i,  TIMmm. 

Resembles  fibrous  and  foliated  gypsum. 

H.=2.  G.=l*9.  Color  white,  with  spots  of  red  from  iron.  Thin 
I^alee  translucent. 

Chmpontion,  acoording  to  M.  Hess,  (Pogg.  xxxi,  49,} 


Boracic  acid, 

49-922 

49-22 

Magnesia, 

10-430 

10-71 

Lime, 

13-298 

13-74 

Water, 

26-330=99-98 

26-33«100 

Fuses  before  the  btowinpe  to  a  clear  glass,  tinging  the  flame  slightly  green. 

Obs.    Hydioboraoite  was  first  observed  by  Hess,  in  a  collection  of  Caocaaan  i 
The  specimen  was  fall  of  holes,  filled  with  clay,  containing  difierent  salts.    It  maj  bft^ 
mistakim  for  gypsum,  bat  is  readily  distinguished  by  its  fiisibility.  T' 
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BORATE  OF  LIME.    Boiocalciui  OBUouuik 
A.  A.  Ha§4i    (comnwurieled  to  the  aittbor.) 

Primary  forrn^  an  obtuse  oblique  rhombic 
prism ;  M  :  M=97o  SC  and  S2P  3(y— 82«  36^, 
(Tescbemacher.)  Secondary  form^  the  annexed 
figure ;  M  :  e=i47o  3(y,  (Tescbemacher.)  Also 
in  masses  having  a  globular  form,  consisting  of 
interwoven  fibres. 

Crjrstals  colorless  and  transparent.  Fibrous 
masses  opaque,  snow-white,  silky,  and  have  a  pe- 
CQliar  odor. 

Cmmpontum^  acoording  to  Hayes,  a  Hydrous  borate  of  lime; 
tbe  exact  oofistitiitkm  luis  not  yet  been  detennmed.  In  warm 
water  the  fibrone  maaseff  expand  and  form  a  conf  istent  paste  with 
more  than  eij^  times  their  volanie.  Mr.  Hayes  states  that  this 
fiiiety  ooatains  more  water  than  the  crjrstals. 

^  Obsl    This  salt  occurs  quite  abundantly  on  the  dry  plains  near  Iqnique,  S.  A.,  i 
citted  with  magnesian  atom,  (Pickeringite  of  Hayes,)  where  it  was  obtained  by  Mr.  J.  H. 
Blake.    The  crystals  are  sometimes  a  quarter  of  an  inch  kmg. 

CALCAREOUS  SPAR.    Caloalus  ehombohunivs. 

Itopfcohedral  Ltiae  HaloWg,  Jif.    Cartxmste  of  Ume.    Mvl,  Anrfe  MtMral,  AaOraeoBlta,  ApMte, 
AiMitiiDe,  CteJk,  InoUte,  MarUe,  OoUte,  OitreocoUa,  Peartooe,  Pbollt«»  Sltte  Spar,  TraTtrdiM,  Tafliu 

Primary  form;  RU  obtuse  rhombohedron ;  R :  R=106*^  B'.  Sec- 
cndary  forms^  figures  from  109  to  122,  PL  II ;  also  the  annexed 
figures. 

I  3  a 


^^^^5:^ 


\ 


Oxbow. 
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R :  c'=16Qo  68' 16".  c' :  iK  (over  a  basal  edjre)=132<' 68'.  R:o 
=134°  36'.  R :  6=142°  32'.  e :  e=134°  67'.  e :  a=:116o  15'. 
Several  rhombohedroim  of  different  angles,  occur  in  nature.     That 
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which  is  commenced  by  the  planes  a^  in  fig.  121,  PI.  II,  and 
when  completed,  resembles  fig.  122,  has  its  interfacial  angles 
a! :  a'=78^  6^.  Another,  still  more  acute,  is  occasionally  ob- 
served, the  inclination  of  whose  faces  equals  65^  5(y,  (fig.  2 ;) 
and  another  of  60^  36^.  Fig.  5  is  a  distorted  scalene  dodecahedron, 
from  Rossie,  St,  Lawrence  5o.,  N.  Y.  The  lettering  of  its  planes 
will  explain  its  relation  to  the  primary  rbombohedron,  and  the 
scalene  dodecahedron  represented  in  fig.  4.  Cleavage  highly  per- 
fect, parallel  to  the  primary  faces  R.  Compound  crystals^  fig.  16, 
PI.  III.  Fig.  9  is  an  instance  of  similar  composition.  The  faces 
e  are  formed  by  a  truncation  of  the  terminal  edges,  (fijj.  119,  PI.  II.) 
The  peculiar  appearance  of  this  compound  crystal  arises  from  the 
extension  of  each  form  beyond  the  face  of  composition.  Figure  10 
is  an  example  of  the  same  kind  of  composition  in  a  different  second- 
ary :  the  uncompounded  form  is  represented  in  fi^re  7.  In  figure 
11  the  composition  is  of  the  same  kind,  but  has  taken  place  parallel 
to  a  plane  on  a  laieral  angle.  Figure  12  is  another  example  of 
this  mode  of  composition,  occurring  in  a  scalene  dodecahedron, 
(fig.  116,  PI.  II.)  Imperfect  crystallizations^  structure  fibrous,  both 
coarse  and  fine ;  also  lamellar  and  granular,  coarse  or  impalpable ; 
also  stalactitic. 

.  H.=2-6— 3-5.)  G.=2-508— 2-778.  The  purest  kinds  vary,  ac- 
dbrding  to  Beudant,  from  2-5239— 2-7234,  (Ann.  des  Mines,  2d  Ser. 
V,  275.)  Lustre  vitreous — subvitreous — earthy.  Streak  •white, 
or  grayish-white.  Co/or  usually  white;  also  various  pale  shades 
of  gray,  red,  green,  and  yellow;  also  brown  and  black,  when  im- 
pure. Transparent — opaque.  The  transparent  varieties  exhibit 
double  refraction.  Fracture  usually  conchoidal,  but  obtained  with 
difiiculty,  when  the  specimen  is  crystallized. 

Campositiont  Lime  56*29,  and  carbonic  acid  43*71.  The  colored  varieties  often  contain, 
)b.  addition,  flmall  portions  of  iron,  silica,  magnesia,  alumina,  bitumen,  6lc  Acids  pro- 
duce a  hriak  effervescence.  ] 

Before  the  bbwpipe,  it  is  inilisible ;  it  loses,  however,  its  carbonic  acid,  gives  out  an 
intense  light,  and  ultimately  is  reduced  to  pure  lime,  or  quicklime.  Many  granular  lime- 
stones phosphoresce  with  a  3rel]ow  light  when  pulverized  and  thrown  on  a  heated  shoveL 

Obs/  Calcareous  spar  appears  under  a  very  ^^reat  variety  of  forms  and  aspects,^ and, 
conaeqWitly,  was  distributed  by  the  eaiiier  mmeralogists  into  several  distinct  species. 
These  now  constitute  varieties. 

f  The  term  Iceland  9par  is  applied  to  transparent  ealc  spar\  the  finest  specimens  come 

/  Aom  Iceland.    Satin  tpar  is  a  fibrous  carbonate  of  lin^,  having  a  delicate  satin  lustra. 

OoUte  is  a  compact  limestone  consisting  of  minute  spherical  grains  or  particles  resembling 


the  roe  of  a  fish  ^  it  is  so  called  fiom  owy,  an  egg.  C  The  PeatUme,  or  Pitolke,  differs 
finm  ool)te  in  the  larger  size  of  its  particles.''  These  particles  are  composed  of  concentric 
lamin»n  Chalk  is  a  massive  opaijue  variety,  usuaUy  white,  and  possessing  a  purely  earthy 
aq>ect,  atad  absence  of  lustre.  It  is  usuaUy  much  softer  than  the  other  vaneties  of  this  np^ 
cies.  Agaric  Mineral;  oi*  Rock  Milk,  is  a  loose  friable  variety,  deposited  from  waters  oon- 
tainin|r  caibonate  of  lime  ih^olution. '  It  is  formed  about  lakes,  whose  waters  are  impregnated 
with  hme ;  also,  in  fissures  in  limestone,  and  in  limestone  caverns.  Marble  includes  all 
the  imperfectly  crystalline  and  earthy  varieties  which  admit  of  a  high  polish.  ^  The  Stink'- 
«toiie,  Sminestone,  or  Antkraconite,  which  is  found  columnar,  granular,  and  compact,  of 
▼Btious  shades,  emits  a  fetid  odor,  when  struck  with  the  hammer.  Stalactites  arependient 
~       1  of  limestone,  formed  in  Imiestoiie  caverns  by  the  percolation  of  water,  hddmg  lime 

32 
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In  solution,  throi^  their  rocky  roofs ;  the  erupontisn  of  the  wttter  oanses  the  depontioD 
of  the  lime,  and  thus,  in  time,  cdumns  are  often  formed  cxtcgiding  from  the  roof  to  the 
floor  of  a  cavem.  The  water  which  drops  to  the  floor  from  the  roof  abo  evapomtes,  and 
pynas  a  layer  of  limestone  orer  the  floor,  which  is  called  Stalagmite.^  Argentine  | 


a  alvery  white  lostre,  and  contains  a  little  silica.  <  MaH  is  a  mixture  0{  clay  and  caiixxi- 
ate  of  hme. )  Calcareous  Tufa  occurs  in  heds  formed  by  deposition  from  water,  and  haf 
a  very  porous  structure.^  The  Fontainebleau  lAmettone  is  an  aggregate  of  secondary 
rhombohedrons,  containmg,  mechanically  mingled,  large  portions  of  sand.  The  name 
Natrocaleite  has  been  a^ed  to  psewKHnorphous  crystals,  haying  the  form  of  prisniB 
pointed  at  each  extremity,  as  they  sometimes  contain  a  small  portion  of  carfoonate  tk  soda. 
These  forms  are  supposed  by  Descloiseaux  to  be  imitatiye  of  sclenite. 

This  species,  in  some  forms,  is  yery  generaOy  diflused.  England  and  France  contain 
extensiye  strata  of  chalk.  Italy,  from  1^  Carrara  bods,  and  Greece,  from  the  Pentelicaa 
quarries,  haye  provided  the  world  with  statuary  marble.  The  greater  part  of  the  middle 
and  western  sections  of  the  United  States  are  underlaid  with  strata  of  limestone,  and  white 
or  granular  limestone  occurs  in  yarious  portions  of  the  Eastern  States. 

The  most  interesting  localities  of  calc  spar  in  the  United  States,  both  as  regards  size  of 
crystals  and  crystalline  form,  exist  in  St  Lawrence  and  Jeflerson  counties.  New  York. 
The  finest  specunens  haye  been  obtained  at  the  Rossie  lead  mine.  The  crystals  are  highly 
modified  and  often  transparent  eyen  when  large.  One  gigantic  crystal,  nearly  transpa- 
rent, in  the  cabinet  of  B.  Silliman,  jr.,  weighs  1 65  pounds.  At  the  Natural  dam,  two 
miles  from  Gouvemeur,  in  the  same  yicinity,  good  crystals  are  obtained ;  also  at  the 
Wilson  vein  in  Gouyemeur,  and  the  Jepson  yein  in  Rioesie.  At  the  Paris  ore  bed  in 
Gouyemeur  fine  geodes  occur  in  specular  iron.  In  Jeflerson  county,  near  Oxbow,  on  the 
land  of  Mr.  Benton,  large  crystals,  sometimes  as  clear  within  as  Iceland  spar,  haye  been 
obtained  from  a  decomposing  limestone.  The  rose  and  purple  yarieties  are  t&j  beautiM. 
Some  gigantic  crystals  weigh  a  hundred  pounds  and  upwards.  Four  miles  south  of  Oi- 
bow,  in  Antwerp,  there  is  a  vein  of  calc  spar  and  lead,  which  afibrds  beautiful  cleava^ 
masses  of  white,  purple,  and  brownish  shades.  Interesting  crystallizations  are  also  pro- 
cured here.  In  Essex  county,  N.  Y.,  town  of  Moriah,  on  MiH  brook,  near  Port  Henrf, 
orptaltf  of  calc  spar  occur  in  white  lunestone.  Dog  tooth  spar  (fig.  4,  and  fig.  1 16,  A. 
ID  occurs  of  great  beauty  in  Niagara  county,  near  Lockpoit,  with  pearl  spar,  celestine, 
selenite,  and  anhydrite:  also  in  Onondaga  county,  near  Camillus,  alon^  the  railroad. 
Good  cr3rstals  are  found  in  Herkimer  county,  a  mile  south  of  Little  Falls,  m  the  bed  of  a 
small  stream ;  in  Lewis  county,  at  Leyden  and  Lowyille,  and  at  the  Martinsburgh  lead 
mine ;  and  on  the  western  baiuc  of  Dry  Sugar  Riyer,  near  Boonyille,  Oneida  county.  In 
Maine,  at  Thomaston,  lenticular  and  prismatic  crystals  are  common.  In  New  Jersey,  at 
Bergffli,  fine  crystallizations  of  yellow  calc  spar  occur  with  Datholite,  &.c.,  in  trap ;  at 
Franklin,  a  pink  yariety  is  met  with,  and  good  cleayage  specimens  may  be  obtained.  In 
l^oya  Scotia,  Partridge  island  aflords  a  wine-col(»^  <^c  spar,  and  other  interesting  yaii- 
<.^ajat,jjiM8.  Argentine  occurs  near  Williamsburff  and  Southampton,  Mass.,  and  at  the  iron 
^Kpes  of  Franconia,  N.  H.  Agaric  mineral  covers  the  sides  of  a  caye  at  Watertown,  N. 
Y.  Stalactites  of  great  beauty  occur  in  the  celebrated  Wier's  caye,  Virginia,  and  the 
ht^  cayes  of  Kentucky.  Fine  s^imens  are  also  found  in  the  many  cayems  of  Scho- 
harie, N.  Y.,  of  which  Ball's  caye  is  the  most  famous.  Fibrous  carbonate  of  lime  occnn 
in  New  York  in  considerable  abundance  at  CamiUus,  and  Schoharie,  (near  the  Barytes 
loeality,)  and  of  a  fine  satin  lustre  near  De  Long's  mill,  St  Lawrence  county. 

The  material  of  our  common  marbles  is  either  granular  or  compact  limestone.  Hie 
white  granular  yariety  is  used  for  building  and  sculpture.  These  rocks  when  burnt  fbcm 
quicklime.  A  fine  compact  limestone  is  employed  in  lithography.  Calc  spti  is  abo  used 
as  a  flux  for  smelting  ores. 


ARRAGONTTE.    Calciaiats  rhombicus. 
Primatlc  Lbne-Haloide,  Jf.    Qsenblntli,  IF.    Igloite.    Floiferri.    Needle  Bpar. 

Primary  form,  a  rxfrht  rhombic  prisra ;  M  :  M=116^  1(K.  iSIec- 
ondaryformy  M :  e=l 2F  65^,  i:  0=125°  5(y,  e  :  a'=109o  49^,  e :  of' 
=145°  19'.  Cleavage  parallel  with  M.  Compound  crystals, 
similar  to  the  figures  13,  PI.  Ill,  and  3,  6,  6,  and  11,  PI.  IT ;  also 
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figure  2.  Imperfect  crystallizations^  globular,  reniform,  and  coral- 
loidal  shapes;  columnar  masses,  composed  of  straight  or  divergent 
fibres. 

H.=3-5— 4.  G.=2-93l,  Haidinger ;  2-927,  Biot.  Lustre  vitre- 
ous, sometimes  inch'ning  to  resinous  on  surfaces  of  fracture.  Streak 
grayish-white.  Color  white ;  also  gray,  yellow,  green,  and  violet 
Transparent— translucent.  Fracture  subconchoidal.  Brittle.  It 
possesses  double  refraction,  but  in  a  less  degree  than  calcareous 
spar. 

CtmponHon^  according  to  Stromeyer, 

Carbonato  of  lime,  95*2965  99-2933 

Carbonate  of  strontian,  0'5090  41043 

Water,  0-1544»95'9599        0^992—103*9957 

The  carbonate  of  stiontian  is  a  veir  variable  ingredient,  and  does  not  exist  in  all  the 
Tiiieties.  Carbonate  of  lime  is  one  of  the  dimorphous  sabstances,  calc  spar  being  one  of 
its  forms,  and  the  rhombic  crystals  of  Arragonite  the  other. 

When  Arragonite  is  heated,  it  parts  with  its  water  of  crystallization  and  falls  to  powder. 
It  is  phoqihor^cent  on  red  hot  iron,  and  soluble  with  efEeryescence  in  nitric  and  muriatic 
adds. 

Ob&  The  most  conmion  repositories  of  Arragonite  are  beds  of  gypsum,  beds  of  iron 
ore,  (where  it  occurs  in  coralloidal  forms,  and  is  denominated  ftoM-ferri,  ^fiower  of  iron,*) 
baailt,  and  trap  rocks ;  occasionally,  it  occurs  in  lavas.  It  is  often  associated  wiUi  copper 
and  iron  pyrites,  galena,  and  malachite. 

This  mineral  was  first  discovered  at  Arragon,  in  Spain,  (whence  its  name,)  in  six-riltted 
prisms,  with  g3rpeum,  imbedded  in  a  ferruginous  clay.  It  has  since  been  obtained  in 
compound  hexagonal  prisms  at  Bilin,  in  Bohemia,  in  a  vein  traversing  basalt  The  jlos- 
ftrri  variety  is  found  m  the  greatest  perfection  in  the  Styrian  mines  of  Eisenerz,  coating 
eavities  and  even  caves  of  considerable  extent,  and  associated  with  spathic  iron.  At 
DuAon,  a  silky  fibrous  variety  called  Satin  Sjpar,  occurs  traversing  shale  in  thin  veins, 
generally  associated  with  pyrites.  In  Buckinghamshire,  Devonshire,  &c.,  it  occun  in 
■talactitic  forms  in  caverns. 

FkM-ferri  occurs  sparingly  at  Lockport,  N.  Y.,  coating  gypsum  in  geodes ;  at  EdenviOe, 
N.  T.,  lining  cavities  of  mispickel  and  cube  ore ;  at  the  rarish  ore  bed,  Kossie ;  and  at 
Haddam,  Conn.,  in  thin  seams  between  layers  of  gneiss.  A  coralloidal  Arragonite  ocean 
in  Chester  Co.,  Pennsylvania. 
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DOLOMITE.    CkiJCiASAM  dolomu. 


MtcroCTpow  Lkne-Halolde,  Jir.   BlnerSpar.  PMriSpw.   MignfilOT  Llienaat.  CvrinOle.  Bvowb 
Bpfti.    BittMtalk.    Bittenpfttta. 

Primary  fornix  an  obtuse  rhorabohedron ;  R  :  R=106°  16'. 
Secondary  forms^  two  acute  rhombohedrons,  (fig.  108,  PI.  U;)  in 
one  of :  a'=79°  36^,  from  Qotha,  in  Saxony ;  in  the  other,  a" :  af'=^ 
66°  7',  from  Hall,  Tyrol.  Cleavage  perfect  parallel  to  R.  Paces 
a'  usually  with  horizontal  stria).  Compound  crystalsy  similar  to 
fis^.  11,  p.  244,  presented  by  a  greenish-white  cleavable  variety  from 
Mexico.  Imperfect  crystallizationSy  imitative  shapes ;  also  amor- 
phous, of  a  granular  structure,  coarse  or  fine,  and  grains  often 
slightly  coherent. 

H.=3-6 — 4.  G.=2-884,  (from  Miemo.)  Lustre  vitreous,  incli- 
ning to  pearly  in  some  varieties.  Color  white,  reddish,  or  greenish- 
white  ;  also  rose-red,  green,  brown,  gray,  and  black.  Subtranspa- 
rent  to  translucent.    Brittle. 

Rammelsberg  distmgaiBhes  four  compoonds  of  carbonate  of  lime  and  carbonate  of  nuug^ 
nesia ;  one,  consisting  of  these  carbonates  in  the  proportion  bj  weight  of  54'18  to  45vl 
(1 : 1»)  which  includes  the  common  Dolomite  and  bitter  spar;  another,  63*95  to 3&05 
(3  : 2,)  including  a  Dolomite  from  Liebenstein  and  a  bitter  spar  from  Kobzoruk ;  a  third, 
70-28  to  39-72  (2:1,)  including  the  Qwrhofitty  and  crjstalUzed  bitter  spar  from  Hall  in 
the  Tyrol,  and  from  Taberg  in  Warmland ;  and  a  fourth,  28*27  to  71*73  (1 : 3,)  including 
the  Conite. 

Soluble  in  the  acids,  but  more  slowly  than  caleareoui  spar.  Before  the  blowpipe,  seme 
Tarieties  darken  and  increase  in  hardness. 

Oss.  The  name  Dolomite  is  applied  to  white  crystals,  and  to  the  granular  yarieties. 
Pearl  spar  includes  rhombohedrat  crystallizations  with  curved  frtces  and  a  peariy  lustre. 
When  the  crystals  are  not  curved,  and  have  a  brown  or  reddish-brown  odor,  they  are  called 
Proton  epar :  this  variety  contains  5  to  10  per  cent  of  ozyd  of  iron  or  ozyd  of  aian^anese. 
Chtrhofite  is  a  compact  snow-white  subtranslucent  variety,  so  named  from  a  locahty  of  it 
at  Gurfaof  in  Lower  Austria. 

Granular  dolomite  constitutes  extensive  beds  in  priniitdve  regions.  Crystalline  and  com- 
pact varieties  are  often  associated  with  serpentine  and  other  magnesian  rocks. 

Pearl  spar  occurs  in  geodes  in  compact  limestones  and  other  stratified  rocks. 

Dolomite  occurs  at  Traversella  in  I^edmont,  and  at  St  Gothard  in  the  Appenines. 
Rhomb  spar  is  found  in  Salzburg,  the  Tyrol,  Miemo  in  Tuscany,  from  which  ihs  name 
Miemite  was  derived.  Brown  spar  and  pearl  spar  are  obtained  at  Schemnitz  in  Hungary, 
Kapnik  in  Transylvania,  at  Freibui^g  in  Saxony,  in  the  lead  mines  of  Alstcm  in  Derby- 
shire, and  at  other  places  in  Devonsh^ 

Roxbury,  Vt,  affords  large  yellow  transparent  crystals  of  the  rhomb  spar  variety,  im- 
bedded in  talc  A  coarse  cl^vable  variety,  occasionaUy  presenting  perfect  crystals,  is 
associated  with  white  talc  in  calc  spar,  at  Smithfield,  R  I.  The  pearl  spar  varntj  is  abun- 
dant in  geodes  at  Lockport,  Niagara  Falls,  and  Rochester,  N.  Y.,  accompanying  calc  spar, 
celestine,  and  ffvpsimi ;  also  at  Glen's  Falls.  Massive  Dolomite  forms  extensive  beds  in 
Litchfield  Co.,  Conn.,  in  the  southwestern  towns  of  Massachusetts,  in  Vermont,  in  vanoos 
parts  of  New  York,  Pennsylvania,  New  Jersey,  Maryland,  &c  Crystallized  Dolomite 
occurs  in  rhombohedrons  at  the  quarantine,  Richmond  Co.,  N.  Y.,  and  at  Hoboken,  N.  J. 

Ourhofite  is  found  on  Hustis's  farm,  Phillipstown,  N.  Y.  It  has  a  semi-opaline  appear- 
ance, and  a  fracture  resemUing  porcelain,  and  consists,  according  to  Beck,  (Mm.  R^  N. 
Y.,  p.  254,)  of  carbonate  of  lime  66.75,  carbonate  of  ma^rnesia  26*50,  silica  6*75. 

Gk>od  brown  spar  occurs  at  Warwick,  N.  Y.,  and  at  ue  Parish  ore  bed,  St  Lawrence 
county. 

Dolomite  is  generally  siqiposed  to  be  injurious  as  a  manure  for  soils,  on  account  of  its 
magnesia ;  but  this  is  not  so,  unless  used  after  calcination,  before  it  is  fully  air-slaked,  inie 
lime  it  aff^rda  vhen  burnt,  makes  a  more  duraUe  cement  than  common  hmeetooe.    TIm 
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rock  is  in  general  less  Ann  or  more  friable  than  pure  granular  limestone,  and  therefore  not 
as  good  for  building  stone,    lliis  species  was  named  m  honor  of  Dolomieu. 

ANKERTTE.    Calcialub  decoloramb. 
Paxatomooi  Lime-Haloide,  M-    Robe  Wand  and  Wandstelii  of  the  Btyrian  ninen. 

Primary  form^  an  obtuse  rhombohedron ;  R  :  R=106°  \2f. 
Cleavage  parallel  with  R.  Occurs  commonly  in  easily  cleavable 
masses ;  also  of  a  compact  granular  composition,  in  which  the 
grains  are  distinctly  discernible. 

H.=3-5— 4.  G.=2-95— 31.  LiLsire  vitreous.  Streak  white. 
Color  white,  sometimes  yellowish  or  brownish  from  an  admixture 
of  iron.    Translucent — subtranslucent.    Fracture  uneven. 

Compomtiont  according  to  Berthier,  (T.  des  Essais  par  la  voie  s^cbe  i,  494,)  Carbonate 
of  lime  51*1,  carbonate  of  magnesia  25*7,  carbonate  of  iron  20*0,  and  carbonate  of  man- 
ganese 3-0=99^. 

Before  the  blowpipe  it  blackens,  and  then  will  act  upon  the  ma^ettc  needle,  but  is  info- 
able.    Apearly  globule  ia  formed  with  borax.    Exposure  to  the  air  darkens  its  surface. 

Obsl  This  species  occurs  at  Rathhausberg  and  Salzburg ;  also  at  the  Stynan  mines  of 
Eisenerz,  wiiere  it  is  valued  both  as  an  iron  ore  and  a  flux. 

The  transition  limestone  about  Quebec  contains  it  in  veins,  and  at  West  Springfield, 
If  ass.,  it  occurs  in  connection  with  the  coal  formation.  A  brown  spar  from  Johnworg, 
Wazien  Ca,  N.  Y.,  and  from  the  Parish  bed,  Jefferson  Co.,  are  referred  by  Beck,  with  some 
hesitation,  to  this  i^)ecies. 

It  was  first  distinguished  as  a  distinct  species  by  Mobs,  who  named  it  after  Trot  Anker, 
of  the  Johumeum,  m  Giatz. 


MA6NESITR    Magnb8iai.us  rhombobborub.  ^ 

Caxbonata  of  magMBia.    Banrtiiwrlte.    RazonmaflUda.   GlolNrtlte,  Bmidnt. 

Primary  form^  an  obtuse  rhombohedron,  R  :  R=107^  22^. 
Cleavage  rhombohedral,  perfect.  Also  massive  ;  granular,  or 
fibrous,  and  sometimes  in  radiating  groups. 

H.=3— 4.  G.=2-8— 3.  Lustre  vitreous  ;  fibrous  varieties 
sometimes  silky.  Color  white,  yellowish  or  grayish-white,  brown. 
Transparent— opaque.    Fracture  flat  conchoidal. 

CompornHnii  according  to  Klaproth,  (Beit  y,  100,)  and  Stromeyer,  (Untenrach,  p^  133,) 


Steyennark.                    OMerUU :  Bamngarten. 

Maenesia, 
Caroonic  acid, 

4800                               47-6334 

49-00                               60-7512 

Water, 

3-00                            '    1-4037 

Oz.Mang. 

=100,  K.               0-2U7=:100,  S. 

It  dissolves  slowly,  with  Uttle  e£fenrescence,  in  nitric  or  dilute  su^hnric  acid,  and  n 
infusible  before  the  blowpipe. 

Osa  Magnesite  occms  associated  with  serpentine  and  other  magnesian  rocks.  This 
species  occurs  at  Hmbschitz  in  Moravia,  at  the  Gulsen  mountains  in  Styria,  at  Baonagar- 
ten  in  SQesia,  at  Baudissero  in  Piedmont,  and  at  Valeccas  in  Spain. 

At  Hoboken,  N.  J.,  it  occupies  seams  and  cavities  in  Dolomite  and  serpentine,  haying  a 
closely  aggr^ated  fibrous  structure ;  also  at  Bolton,  Mass.,  where  it  appears  in  delicate, 
indistmctly  mnous  masses,  traversing  white  limestone;  at  Lynnfidd,  Mass.,  coating 
serpentine. 
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CailKmale  of  magneaa  combanes  with  cazbomte  of  isoo  in  Taiioiis  ftoptxtkoM,  One 
of  these  componndfl  is  described  as  mesitine  spar,  (Breithaupt,)  and  in  the  system  is  ir- 
nuiged  near  spathic  iron.  Rhomb  Spar  is  another  compound,  containing  10  to  15  per  cent 
of  carbooate  of  iron,  (Brooke.)  It  resembles  maffneaite,  except  th<U  it  oeoomes  brown  oa 
exposure.  The  angle  is  given  at  107^  14%  which  is  the  same  with  mesitine  spar.  Tht 
ifaombobedral  crysUils  in  the  steatite  quarries  of  Marlboro*,  Vennoat,  Middlefidd,  MsMi, 
and  elsewhere,  are  referred  by  Shepard  to  this  yariety. 

HTDROMAGNESITE.    MAONXsuuTi  pci^vkmus. 
Hydro-carboDate  of  Magnesia,  Thowu^n- 

In  crasts ;  also  as  a  white  powder.  H.=z:2.  Lustre  earthy. 
Streak  and  Color  white. 

Compontian,  aocording  to  Wachtmeister,  (K.  Y.  Ac.  H.  1827,  p.  17,)  and  KobeB^  (J. 
£IV.  Ch.iy,80,) 

Mftffnesia,  42-41  4396 

Carbonic  acid,  36*82  3600 

Water,  18*53  19*68 

Silica,  0*57  0*36 

PeroiQrd  of  iron  and  ibraign  matter,  l-66»99*99,  W.  «100,  K. 

Om.  It  aooompanies  maniesite,  in  India ;  occurs  also  in  seams  and  in  crusts,  with 
magnesite,  at  Hoboken,  N.  J.,  and  at  other  places  in  Riehmond  and  Westohesler  oomi* 
ties,N.Y. 
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SPATHIC   IRON.      MaIUNTALUS  RBOMBOHKDRDS. 


MnttjtfpooB  Parachnwe  Baryte,  M.  Rhombohedral  BpBny  Iron,  J.  Carbonate  of  Iran.  Spanj 
iron.  BpaUilcIron,  Pkil.  Browu  Spar.  Staiilatein.  SphsrMiderite.  Clay  Iron  Stone.  Sideroae, 
B^Md.    Bbeoapath  and  Spatbeisenitcln  •/  the  Gtrmaiu.    Junkerite,  Ihtfren^jf.l 

Primary  form,  an  obtuse  rhombohedron  ;  R  :  R=107°.  Se- 
emidavy  forms,  similar  to  fiofs,  112,  113,  Plate  II;  also  113,  with 
the  planes  e  of  119  ;  e  :  e=136o  34/, 

The  faces  often  curved,  as  in  the  annexed  figiires.  Figure  1  is 
an  instance  of  several  curvatures  arising  in  part  from  the  compound 

2. 


nature  of  the  crystal.  Cleavage  rhomboidal,  perfect.  Imperfect 
crystallizations,  botryoidal  and  globular  forms ;  (iccasionailv  in 
silky  fibrous  masses  ;  also  coarse  or  fine  granular,  to  impalpable. 

H.=3— 4-5.  G.=3-7317— 3-829.  i?i5/rc vitreous— pearly.CS/r^aA; 
white.  Color  ash-gray,  yellowish-gray,  greenish-gray,  also  brown, 
and  brownish-red ;  sometimes  whitej  Translucent — subtranslu- 
cent.     Fracture  uneven.    Brittle. 

Compogitiorit  accordiii|  to  Klaproth,  (Beit.  !▼,  110,)  Thomson,  (Min.  i,  445,)  and  Bis- 
choff,  ( AmL  des  Mines,  2d  ser.  i,  279,) 


Dankerode. 

Slltt  lead  mine,  Durham.           & 

/  Protoz.  Iron, 
jj^aibonicaeid, 

57-50 

54-570 

52-128 

36-00 

35-900 

32-231 

PTDtox.Mang. 

3-30 

1155 

Lime, 
Magneais, 

1-25 

3176 

1 9-965 

Alumina, 

5-676 

Moisture, 

=98-05, 

K. 

2-630=97-431,  T. 

-»100,  B. 

j[  In  the  blowpipe  flame  it  UackenaJg^Tin^r  off  carbonic  acid,  and  ultimately  an  ozyd  of 
iron  is  obtaineid,  which  is  attractable  dj  the  magnet  Alone,  it  is  infusible.  It  colors  Doraz 
green.  ^It  diBsol?es  with  difficulty  in  nitric  acid,  and  scarcely  efiervesces,  unless  prey^ 
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ously  polverixed.  Ezposora  to  the  atmospheM  daikens  its  odor,  readflriii|r  it  oAtn  of  a 
blackiflhybrown,  or  brownish-red  oolor^ 

Obs.  TSparry  iron  occurs  in  many  of  the  rock  strata,  in  gneiss,  mica-slate,  gray-wacke, 
and  in  connection  wi^h  coal  formations^  It  is  often  associated  with  metallic  ores.  At  Frri- 
bei^  it  ooeors  in  silver  veins.  At  Cornwall  it  accompanies  tin.  It  is  also  foand  accom- 
panying copper  and  iron  pyrites,  galena,  vitreous  oopper,  &x^  In  New  York,  according  to 
Beck,  it  is  almost  always  associated  with  specular  iron.  Occasionally  it  is  to  be  met  with 
in  tr^  rocks. 

In  the  region  in  and  about  Styria  and  Carinthia,  this  ore  Ibnns  coherent  tracts  in  gotam, 
which  extend  along  the  chain  of  the  Alps  on  one  side  into  Austria,  and  on  the  other  into 
Saltxburg.  At  Harzgerode  in  the  Hartz,  it  occurs  in  fine  ciystals  in  gray-wacke ;  also  in 
Cornwall,  Alston  Moor,  and  Devonshire. 

The  SpkcBrosiderite  variety  has  a  spheroidal  form  and  radiated  structure ;  it  ocean  at 
Hanau,  where  it  occupies  cavities  in  greenstone.  Clay  iron  stone,  which  is  a  mixture  of 
carbonate  of  iron  and  clay,  occurs  in  ue  coal  beds  in  the  neighborhood  of  Glaagow ;  also 
at  MouiUar,  Magescote,  &c.,  in  France. 

At  Roxbury,  Conn.,  a  vein  of  considerable  size  occurs  in  a  vein  of  quartz,  which  tra- 
verses a  stratum  of  gneiss  for  upwards  of  half  a  mile.  It  is  also  obtained  in  consideraUe 
quantities  at  Plymouth,  Vt,  and  at  Sterling,  Mass.  In  small  quantities  it  occurs  at  Moo- 
roe,  Con.,  in  Lane's  mine ;  also  in  rhombobearal  ervstals  in  New  York,  at  the  Sterling  ore  bed 
in  Antwerp,  Jefierson  Ca,  and  at  the  Dodge  ore  bed  in  the  town  of  Hermon,  St.  lAwrenee 
county. 

f  Thia  ore  is  employed  Very  extensively  for  the  manufacture  of  iron  and  steeL  J  On  the 
Styrian  bed,  at  the  celebrated  Erzberg,  between  Eisenerz  and  Vordenberg,  1200  men  are 
constantly  emploved.  The  beds  which  occur  in  the  coal  formation  in  England,  sunily  afl 
the  ore  requisite  tor  the  immense  quantity  of  iron  annually  smelted  in  Great  BritainT) 

Hie  JunkeriU  of  Dufirenoy,  described  as  a  carbonate  of  iron  occurring  in  rhombic  prisms, 
has  lately  been  shown  by  Breithaupt  (Pogg.  Iviii,  278,  1843)  to  be  nothing  but  commoo 
spathic  iron,  9fid  consequently  carbonate  of  iron  is  not  dimorphous,  as  has  been  siqipowd. 

MESITINE  SPAR. 
Meddnspatli.    Rbombobedral  Farachrose  Baryta,  JIT 

Primary  form,  an  obtuse  rhombobedron ;  R :  R=107°  14ft 
Breithaupt.     Cleavage  rhombohedral,  perfect. 

H.=4.  G.=3-35 — 3*63.  Lustre  vitreous.  Color  yellowish. 
Translucent. 

Compontion,  according  to  Stromeyer, 

Carlxmic  acid  44*23,  protoxyd  of  iron  35'13,  magnesia  30'64,  with  some  protoi^  of 
manganese. 
Acts  before  the  blowpipe  like  spathic  iron. 
Ob&    Occurs  at  Traversella  in  Piedmont 

OLIGON  SPAR. 

Oligonspatli. 

Primary  form,  an  obtuse  rhombobedron ;  R  :  R=107°  3', 
Breithaupt.     Cleavage  rhombohedral,  perfect. 

H.=4.  G.=3-745.  Lustre  vitreous.  Color  yellow,  reddish- 
brown. 

Campo»itiont  according  to  Magnus, 

Carbonate  of  iron  59-99,  carbonate  of  manganese  40*66. 

Obs.    Occurs  at  Ehrenfiiedersdorf. 
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56-00 

33-75 

38-60 

1-87 

4-37 

2-50=97-09, 

DuMenil 

5-40=-l00, 

Berthier. 
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DIALL06ITE.    Maramtalus  obckkpitan& 

UacroCfpoot  Paracbrote-Baryte,  JI.  Carbonate  of  Mangaaeae.  Rbodocbroaite,  and  (wImb  iBlz«d  with 
snieate  of  Manfaneae)  Allaglte,  Pootlzlte,  Rhodonite.    Manganipatli. 

Primary  forrn^  an  obtuse  rhombohedron  ;  R :  R=106°  61'.  See- 
andary  formy  similar  to  fig.  119,  PI.  II.  Cleavage  parallel  to  R. 
Imperfect  crystallizations^  globular  and  botryoidal  forms,  having 
a  columnar  structure ,  sometimes  indistinct.  Also  granular  varie- 
ties, occasionally  of  an  impalpable  structure. 

H.=3-6.  G.=3-592,  var.  from  Kapnik.  Lw^/rc' vitreous,  inclin- 
ing to  pearly.  Streak  white.  Color  various  shades  of  rose-red  ; 
brownish.  Translucent — subtranslucent  I'Vac/ure  uneven.  Brittle. 

Cmmfomtionf  acoonting  to  Da  M«iiil  and  Berthier, 

Ozyd  of  manganese, 
CanxHiic  acid, 
Protozydof  iron, 
Silica, 
lime, 

Before  the  blowpipe  the  color  changes  to  my,  brown,  and  black,  and  there  is  a  strong 
decrepitation ;  but  it  is  infusible  per  se.  With  g^lass  of  borax  it  f^ises  readily  to  a  violet- 
bbe  bead.  Effen^esces  strongly  with  nitric  acid.  On  exposure  to  the  air,  its  color  is 
changed  to  brown,  and  some  bnght  roee^red  varieties  become  paler. 

Osa  Diallogite  occurs  commonly  in  Teins  along  with  ores  of  silver,  lead,  and  copper ; 
it  is  said  to  have  been  found  also  in  transition  mountains  with  other  ores  of  mangranesa 

It  is  not  uncommon  in  the  Saxon  mines ;  it  occurs  also  at  Nagyag  and  Kapnik  m  Tran- 
sylvania, near  Ellingerode  in  the  Hartz,  Sec. 

It  has  been  observed  in  a  pulverulent  form,  coating  TripKte,  at  Washington,  Conn.,  on 
the  land  of  Joel  Camp. 

fteithaupt  has  separated  irom  this  species  the  ore  finom  Kapnik,  which  contains,  accord- 
ing to  Berthier,  (raechanioal  mixture  in  part?)  21  per  cent  of  silica,  30*4  of  carbonic 
acid,  41  of  protozyd  of  manganese,  and  4*3  of  lime.  Its  hardness  he  states  at  4'5— 5. 
&=:3-592. 

STRONTIANITE.    Bahalus  RusEPACiUfs. 
PerttanKKU  Hal-Baiyte,  Jir.    Carbonate  of  Strontlao.    Btroiitiaiie  Carbonltt^e,  i7. 

Primary  form,  a  right  rhombic  prism ; 
M  :  M=117o  ly.  Secondary  form,  M  : 
e-1210  2(y,  &  :  e^^lOS^  l»,  e  :  e'=144o 
20'.  Crystals  usually  compound,  resem- 
bling those  of  Arragonite.  Surface?  usu- 
ally striated  parallel  to  the  shorter  diago- 
nal. Cleavage  lateral,  nearly  perfect; 
traces  parallel  to  g.  Imperfect  crystaUizatims,  columnar  globular 
ibrms  ;  fibrous  and  granular. 

H.=3-6— 4.    G.=3-606— 3-713.    Lustre  vitreous  ;  incling  to  re- 
sinous  on  nnevea  fbces  of  fracture.   Streak  white.    Color  asparagus- 
gieen,  apple-green ;  also  white,  gray,  yellow,  and  yellowish-brown. 
Transparent— translucent.    Fracture  uneven.    Brittle. 
33 
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Composition,  Carbonic  acid  29*93,  and  gtrontia  70-07. 
Thomson  found  the  two  varieties  from  Strontian  to  contain, 


Carbonate  of  strontia, 
Carbonate  of  lime, 


Green.  Brown. 

93-493  91-082 

6-284=99-777       8-642=99-724 


Another  yariety  from  the  United  States,  which  he  has  named  Emmomte,  in  honor  of 
Prof.  Enmions,  of  WilKams  CoUe^,  Mass.,  contains  12*5  per  cent  of  carbonate  of  lime. 
These  are  probably  mechanical  mixtures. 

Effervesces  with  nitric  and  muriatic  acids.  Paper  wet  with  the  sdutioa  in  these  aeidsi 
and  dried,  bums  with  a  red  flame. 

Before  the  blowpipe  it  fuses  on  the  thinnest  edges,  turning  the  flame  red.  With  a  straw 
heat,  the  carbonic  acid  is  expelled,  and  the  assay  then  gives  an  alkaline  reaction.  Wim 
borax  it  eflorvesces  strongly  and  yields  a  transparent  gtobule. 

Obs.  Strontianite  was  first  observed  at  Strontian  in  Argyleshire,  in  veins  traveraing 
gneiss,  along  with  galena  and  heavy  spar ;  it  occurs  there  in  stellated  and  fibrous  groups, 
rarely  in  perfect  crystals.    Yorkshire  and  Braunsdorf  in  Saxony,  are  other  localities. 

In  the  United  States  it  occurs  at  Schoharie  in  granular  and  columnar  masses,  and  also 
in  finely  terminated  crystals,  constituting  nests  or  geodes  often  of  large  size  in  the  Irr- 
draulic  limestone.  It  is  associated  with  heavy  spar,  iron  pyrites,  and  calc  spar.  At 
Muscalonge  Lake  a  massive  and  fibrous  variety  of  a  white  or  greenish  white  color  is 
sometimes  the  matrix  of  the  fluor  spar  of  that  region.  Chaumont  Bay  in  Je^rson  Co^ 
N.  Y.,  is  given  as  another  k>cality.  Massive  Strontianite  has  been  found  by  Mr.  Jaroee 
Heron,  at  Warwick,  N.  Y. 


CELESTINE.    Baralus  PKnxATioim. 
PrismatokUl  Hal-Baryte,  JV.    Bulphate  of  Strontton.    ZmesUne,  Wmm. 

Primary  form^  a  right  rhombic  prism ;  M  :  M=104° — 104^  SO'. 
Secondary  forms^ 

1.  Etna. 


P  :  a  =  1280  1',  a :  a  =  103^  58',  P  :  a=140o  42^,  a : 


:780  3y, 


P :  a'=157o  45/^  ^ :  a'=162o  57^  Fig.  1  is  lengthened  in  the  di- 
Tection  of  its  shorter  lateral  axis,  and  fig.  2  in  the  direction  of  the 
longer.  Cleavage  distinct  parallel  with  M,  less  so  parallel  with  P. 
Imperfect  crystallizations :  structure  fibrous  or  columnar  and  ra- 
diated, also  in  globular  masses  of  columnar  composition ;  occasion- 
al ly  granular. 

H.=3— 3-5.    G.=3-92— 3-963.    Litstre  vitreous,  sometimes  in-, 
dining  to  pearly.    Streak  white.     Color  generally  white,  often 
bluish  or  reddish.    Transparent — subtranslucent.    Practurs  ixor 

^fectly  conchoidal — uneven.    Very  brittle. 


Digitized  by 


Google 


BABTTIKSA. 


265 


Cofit^onfton,  when  pme,  Sulphuric  acid  43^,  and  stnintia  56*36.  Often  mechani- 
oaDy  mixed  with  carbonate  of  lime,  sulphate  of  bar3rta,  or  oxyd  of  iron. 

tfefore  the  blowpipe  it  becomes  opaque  and  decrepitates ;  and  on  charcoal  in  the  outer 
flame  fuses  rather  easily  to  a  milk-white  alkaline  globule.    Phosphoresces  when  heated. 

Obs.  Cdestine  is  usually  associated  with  secondary,  or  transition  limestone,  or  secon- 
dary sandstone.  It  also  occurs  in  trap  rocks  and  in  beds  of  gypsum,  in  which  it  is  often 
•flsociated  with  sulphur. 

Sicily  has  long  been  famous  for  the  splendid  groups  of  crystals  of  this  mineral  which 
tfiere  occur  along  with  sulphur  and  gypsum.  Fine  specimens  are  met  with  at  Bex  in 
Switzeriand,  and  Conil  in  Spain,  fibious  varieties  of  a  blue  color  occur  in  clay,  at  Dom- 
bergr,  near  Jena.  It  is  also  found  at  Aust  Feny,  near  Bristol ;  in  trap  rocks  near  Tamtal- 
lan  m  East  Lothian ;  near  Knaresborough  in  Y  orkshire,  and  at  Norton  in  Hanover. 

Beautiful  specimens,  finely  crystallized,  of  a  bluish  tint,  are  found  in  great  abundance 
in  the  secondary  limestone  about  Lake  Erie,  and  particularly  on  Strontian  Island,  where 
the  rock  abounds  in  splendid  crystallizations  of  this  species.  Schoharie  and  Lockport,  N.  Y., 
also  afibi;d  fine  specimens.  The  Roesie  lead  mine  has  afforded  beautiful  crystallizations ; 
also  Chaumont  Bay,  Depeauville  and  Stark,  (farm  of  James  CoiU,)  New  York.  A  blue 
&rou8  celesUne  occurs  at  Franktown,  Logan's  Valley,  Huntington  Ca,  Pennsylvania. 
At  the  latter  place  it  is  associated  with  pearl  spar  and  anhydrite. 

Baryto^ele9tine.  Dr.  Thomson  separates  ^m  the  above  species  the  radiated  celestine, 
from  Drummond's  Island,  Lake  Erie,  and  Kingston,  U.  C.  An  analysis  made  in  his 
laboratory,  gave  Sulphate  of  bazytes  35*195,  and  sulphate  of  strontian  63*204,  with  a 
little  iron  and  water.  H.=c2'75.  G.=:3'92l.  Color  white,  with  a  bluish  tint;  structure 
lammated,  lamine  divergent 

BARYTO-CALCITE.    Bakalus  obuquu& 
Brook;  Ann.  PUl.  vtil,  114, 1884.    Hemiprlnnatie Hal-Barxte,  JIT. 

Primary  form^  an  oblique  rhombic  prism ;  M :  M 
=106°  54'.  P  :  M=102o  54/^  Secondary  form, 
o :  0=950  15/,  ji .  e=143o  27'.  Cleavage  perfect 
parallel  with  M ;  less  easily  effected  parallel  with  P. 
Occurs  also  massive. 

a=4.  G.=3-6363— 3-66.  Lustre  vitreous,  in- 
clininfir  to  resinous.  Streak  white.  Color  white, 
grayiMi,  greenish,  or  yellowish.  Transparent — 
translucent    Fracture  uneven. 

Composition,  according  to  Children  (Ann.  PhiL  viii,  115)  and 
Bicbardson, 

Alstonmoor. 

Carbonate  of  baryta,  65-9  62-20 

Carbonate  of  lime,  33*6  31*65 

Sulphate  of  baryta,  0-30 

Peroxyd  of  iron,  0*85 

Water  or  volatile  matter,  =99-5,  C.  3-45=98^,  R. 

Before  the  blowinpe,  alone,  infusible.    With  borax,  or  salt  of  phosphorus,  fuses  to  a 
transparent  glass.     Effervesces  with  muriatic  acid. 
Obs.    It  occurs  at  Alstonmoor  in  Cumberland,  both  massive  and  crystallized. 

BROMLITE.    Baralus  Johnstonu. 
JoknsUih  Phtl.  Mag.  vi,  1,  and  li,  45.    T^mmmi,  ibid,  r,  373,  and  Rec  of  Gen.  BcL  1, 373. 

Primary  form,  a  right  rhombic  prism.     Cleavage  indistinct. 
H,=2-6.   G.=3718,  Thomson ;  3-7,  Johnston.    Lustre  vitreous. 
Color  snow-white.    Translucent    FracHire  granular  and  uneyen. 


Digitized  by 


Google 


266 


DESCRIFTITB   MINBBALOOY. 


CompoMlibi^  acoordixi^  to  IVnison  and  Jolu^^ 


Carbonate  of  baryta, 

60-63 

62-156 

30-19 

30-290 

Carbonate  of  sttontia. 

6-641 

Carbonate  of  manganese. 

918-100,  T. 

=99H)87,  J. 

It  is  therefore  identical  in  composition  with  baryto-calcite,  ahhough  distinct  in  crystal- 
line form. 

Obs.  This  species  was  discovered  by  Johnston  in  the  lead  mine  of  FaOowfield,  near 
Hexham,  Northwnberland.  It  has  been  since  found  at  Bromley  Hill,  near  Alston.  It  is 
said  to  occur  at  the  latter  locality  in  groups  of  crystals  having  the  form  of  double  six- 
sided  pyramids,  (figure  124,  Plate  Ilj  implanted  upon  a  white  crystalline  substance  re- 
aemblmg  sulphate  of  baryta.  ThJM  form  is  analogous  to  a  secondary  of  Arragonite.  (See 
figure  3,  Plate  IV.) 

Breithaupt  has  lately  described  these  crystals  (Pogg.  li,  516, 1840)  as  affiNrding  a  rbom- 
bohedral  cleavage,  ana  consequently  distinct  in  ciystamne  form  from  that  described  by  John- 
ston :  and  he  considers  the  carbonate  of  fime  and  baiyta  as  not  merely  dimorjdioas  but 
trimorphaus.  According  to  him  R :  R=104<^  50^  to  105<=>  13' ;  and  cleavage  is  distinct, 
but  not  perfect    Sp.  gr.=2-819— 2*83. 

WITHERITE.    Bakalus  fubilib. 


iriC*erAy,  Phil.  Trans.  178i,  p.  909.    Diprimadc  Ha^Baryte,  JIf.    Cartonate  of  Baiytes.    BaroOte. 

Primary  fornh  a  right  rhombic  prism ;  M  :  M=118^  3(y.  Secr 
mdary  form,  M  :  6=149^  16^.  c :  a''=145o  2», 
e :  a=126o  W,  e  :  a'=:110^  3(y.  Cleavage  imper- 
fect. Compound  crystals,  composition  of  the  first 
kind,  producing  hexagonal  prisms  similar  to  those 
of  Arragonite.  Imperfect  crystallizaiions,  globu- 
lar, tuberose,  and  botryoidal  forms;  structure  either 
columnar  or  granular ;  also  amorphous. 

H.=3— 3-76.  G.=4-29-^-30.  Ziw^rre  vitreous, 
inclining  to  resinous.  Streak  white.  Color  white, 
often  yellowish,  or  grayish.  Subtransparent — 
translucent    Fracture  uneven.    Brittle. 


Compo9ition,  Baryta  77*59,  carbonic  acid  22*41. 

It  decrepitates  wider  the  blowpipe,  and  melts  easily  to  a  transluoent  globule,  which 
becomes  opaque  on  cooling.  Dissolves  with  effervescence  in  dilute  nitnc  (tr  mmiatic 
acid. 

Obs.  Witherite  was  first  observed  at  Alstonmoor  in  Cnmberiand,  associated  with 
galena,  in  veins  traversing  the  coal  formation.  Hie  fibrons  translucent  variety  occiss  at 
Anglaxark  in  Lancashire.  Stvria,  Hungary,  Siberia,  and  Sicily,  are  mentioned  as  other 
locdities ;  but  it  is  only  abunduit  in  Ei^rlmd. 

This  mineral  is  poisonous,  and  is  used  in  the  north  of  Engknd  for  IdDing  rats. 

DREELTTE.    Bakalus  khombohedeus. 
Ih^frinoft  Ann.  de  Ch.  et  de  Ph.  Iz,  1(S. 

Primary  form,  an  obtuse  rhombohedron ;  R  ;  R=93°  or  94*^. 
Cleavage  apparent  in  traces  only. 

H.=3-5.  G.=3-2 — 3-4.  Lustre  pearly ;  splendent  on  a  surfiice 
of  fracture.    Streak  and  Color  white. 


M 
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Compo$iti9nt  aceordme  to  DoMnoy,  Sulphate  of  bcuyta  €1*701 ,  milphate  of  linie  14*274, 
caiboQste  of  lime  8*050,  lime  in  excess  1*521,  silica  9-712,  almnina  2*404,  water  2*3083« 
100.  Thomson  has  analyzed  another  compound  of  the  sulphates  of  baryta  and  hme, 
eonsistini  of  71*9  of  the  former  to  28*1  of  the  latter. 

Obs.  it  occurs  in  small  mmM>dified  crystals,  disseminated  on  the  sorikoe,  and  in  the 
cavities  of  a  qoartzose  rock. 

It  was  named  by  Dtd^dnoy  in  compliment  to  M.  de  Dr^,  a  HbenJ  patrao  of  science. 


HEAVY  SPAR.    Baealcs  Ponderosus. 

Primatk  Hal-Banrte,  M.    Bulpbate  of  Baiytes.    Hepatite,  Hatu.    BarytiBe,  B, 
beMtdn.    BologDian  Spar.    Cawk.    Litbeoapora.    Stangenspath,  IT. 


Baroaelenlta.    Aer* 


Primary  formy  a  right  rhombic  prism ;  M :  M=10l<^  4CK. 
Secondary  forms : 

1. 


Cbaablre,  Comu 


Cheshire,  Gona. 


Chcililre,  Coon. 


M  :  e=:140o  5(y,  M  :  4=1290  KV,  P  :a=141o  l(y,  P  :a'-168o  04', 
P :  a''=12F  5(y,  P  :  e'^ieso  ZG',  P  :  6=115^  41',  P  :  a=127o  IS' 
a.€=142o  42',  c:^'=148o  27',  «:fi'=151o  30'.  Cleavage  basal 
and  lateral,  perfect.  Imperfect  crystallizations^  globular  forms, 
fibrous  or  lamellar;  coarsely  laminated,  lamine  convergent  and 
often  curved ;  fibrous ;  granular ;  colors  sometimes  banded  like 
stalagmite. 

H.=2-5— 3-6.  G.=4-3— 4-72 ;  the  latter  was  obtained  by  Thom- 
son, with  a  pellucid  crystal.  Lustre  vitreous,  inclining  to  resinous ; 
sometimes  pearly.  Streak  white.  Color  white ;  also  inclining  to 
yellow,  gray,  blue,  red,  or  brown.  Transparent  to  translucent — 
opaque.    Some  varieties  are  fetid,  when  rubbed. 

Compotition,  Sulphuic  acid  34,  and  baryta  66.  Ozyd  of  iron,  silica,  carbonate  of  lime, 
and  alumina,  occur  sometimes  as  impurities.  Before  tne  blowpipe  it  decrepitates,  and  is 
difficultly  fusible.    Some  specimens  lose  their  color  when  heated. 

Obs.  Heavy  spar  occurs  commonly  in  connection  with  beds  or  veins  of  metallio  ores. 
It  is  also  met  with  in  secondary  limestones,  sometimes  forming  distinct  veins,  and  often 
in  crystals,  along  with  orystallizatioiiB  of  lixne  and  strontiaii. 
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The  most  noted  English  locality  is  at  Dofton,  where  ]ai^  transparent  ciTStals  oeevr. 
In  Mr.  Allan's  cabinet  there  is  one  crystal  from  this  locahty  of  a  tabular  fonn,  which 
weighs  forty-two  pounds,  and  whose  face  P  measures  ten  inches  a<»OBS. 

Some  of  the  most  important  European  localities  are  at  Felsobanya  and  Kremnxtz  in 
Hungary,  and  Roj^  and  Roure  in  Auvergne.  At  fVeiberg  in  Saxony,  a  Tariety  occurs 
composed  of  indistinct  prismatic  crystals  and  having  a  pearly  lustre ;  this  is  the  Stangen- 
wpaih  of  Werner.  Roimdcd  masses,  composed  of  Sverginff  columnar  particles,  occur  at 
Mount  Patemo,  near  Bologna,  and  have  hence  been  called  Uie  Bologneee  9tofu.  At  Staf- 
fordshire and  I)erbyshire  is  found  an  opaque  massive  variety  of  an  earthy  appearance  and 
dirty-white  color ;  this  variety  has  been  called  cawk.  The  term  kepoHU  has  been  applied 
to  specimens  which,  by  friction,  emit  a  fetid  odor. 

In  Cheshire,  Conn.,  Uu^ge  distinct  crystals,  three  or  four  inches  long,  and  neatly  trans- 
parent, are  occasionally  met  with  in  red  sandstone,  along  with  vitreous  copper  and  green 
malachite.  Smaller  crystals  of  perfect  transparency  are  conmion,  and  la^  foliated  mas- 
sive specimens  are  abundant  Other  similar  localities  are  at  Berlin,  Farmington,  and 
Southmgton,  of  the  same  State.  A  variety,  indistinctly  and  very  delicately  fibrous,  occurs 
in  large  masses,  at  Pillar  Point,  opposite  Sackett's  Harbor,  N.  Y.  It  here  constitutes  a 
•olid  vein,  from  two  to  three  feet  thick,  in  compact  limestone.  Large  slabs  are  sometimes 
obtained  and  polished ;  and  owing  to  the  banded  arrangement  of  the  cofors,  they  are  often 
quite  beautiful ;  the  common  colors  are  reddish-white,  and  grayish  or  yeUowish-white. 
The  earthy  and  foliated  varieties  are  found  at  the  Perkiomen  laid  mine,  in  Penn^lvania. 
At  Schoharie,  N.  Y.,  a  fibrous  variety  occurs  with  carbonate  of  lime,  and  the  two  are  oAen 
mechanically  mingled.  In  St  Lawrence  Co.,  N.  Y.,  fine  tabular  crystals  occur  in  De 
Kalb,  at  Fowler  with  specular  iron,  the  Parish  ore  bed  with  calc  qnr  and  specular  iron,  and 
on  the  bank  of  Laidlaw  lake  in  Roasie ;  and  the  crested  barytes  is  found  at  Hammond,  with 
crystals  of  iron  pyrites.  At  Wolcott,  Wayne  Co.,  near  the  stratum  of  lenticular  iron  ore, 
near  Syracuse,  and  on  the  south  side  of  the  Mohawk,  opposite  Little  Falls,  are  other 
locahties  of  some  interest  Hatfield  and  Levcrett  in  Massachusetts,  aflRird  food  ^leeimens 
of  heavy  spar;  also  Piermont,  N.  H.,  Brown's  creek  and  Haysboro',  near  Nashville,  Ten- 
nessee, and  the  various  lead  mines  of  the  west  Crystals  of  heavy  spar,  and  also  a  friable 
granular  variety,  occur  abundantly  at  Eldridge's  gold  mine,  in  Buckingham  Ca,  Virginia, 
and  three  miles  S.  W.  from  Leiington,  in  Rockbridge  Co. ;  a  beautiful  white  variety  is  found 
on  the  plantation  of  J.  Hord,  Esq.,  Fauquier  Ca,  Virginia. 

The  pure  white  varieties  of  heavy  spar  are  ground  up  and  employed  as  a  white  paint, 
either  jper  ae  or  mixed  with  white  lead.  This  manufacture  is  carried  on  quite  extensively  at 
New  Haven,  Conn.,  and  the  paint  is  coming  into  very  general  use. 

SULPHATO-CARBONATE  OF  BARYTA.    Thommm. 

The  qiecimen,  from  which  Dr.  Thomson  has  derived  the  following  description,  consisted 
of  a  congeries  of  large  six-sided  prisms,  terminated  by  low  six-si&d  pyramids.  ILss:3. 
G.B»4*141.  LuHre  vitreou^  Color  snow-white.  Translucent  Coniponfum,  Sulphate 
of  baryta  3430,  carbonate  of  baryta  6482,  carbonate  of  lime  0*28,  moisture  0*60=100. 
Locality  unknown. 

FLUCERINE.    Sfanialus  hexagoi«ub. 
Flaate  of  Cerium. 

Primary /orm,  a  hexagonal  prism;  occurs  in  six-sided  prisms 
and  plates ;  angles  of  the  prism  sometimes  replaced ;  also  amor«> 
phous.     Cleavage :  basal  the  most  distinct. 

H.=4 — 5.  G.=4-7.  Lustre  weak.  Streak  white  or  slightly 
yellowish.  Color  dark-tile-red  or  almost  yellow ;  deeper  when  the 
mineral  is  wet    Sub-translucent — opaque. 

CrnnposUunif  according  to  Berzelius,  (Afbandlingar,  y,  56,)  ^ 

Peroxyd  of  cerium,  82*64 

Yttria,  M2 

Fluoric  acid,  16*24^5100 
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Infosifale,  alone,  before  tfie  bk>w(npe.  In  borax  and  salt  of  phosphoraa,  it  ftues  ilowly 
bat  completely.  The  globule  is  blood-red  in  the  exterior  flame,  but  becomes  colorless  on 
coding.  In  the  interior  flame  it  is  cobrless  at  all  temperatures.  In  carbonate  of  soda  it 
does  not  fuse,  but  swells  out  and  is  decomposed. 

OiH.  This  mineral  is  of  very  rare  occurrence,  having  been  observed  only  at  Finbo  and 
Broddbo,  near  Fahlun,  in  Sweden,  where  it  occurs  imb^ded  in  quartz  and  albite,  accom« 
panying  pyiophysalite  and  orthite. 

BASIC  FLUCERINE.    Spanulus  DODXCAmcDRua 
SobsesquiflaBte  of  Cerium. 

Usually  massive ;  traces,  sometimes,  of  the  rhombic  dodecahe- 
dron. M 

H.=6.  Lustre  vitreous.  Streak  fine  yellow.  Color  a  beautiful 
yellow,  with  some  red ;  and  when  impure,  brownish-yellov/.  Sub- 
transluceut — opaque. 


ition,  according  to  Berzelius,  (Afhand.  v,  64,)  and  Hisinger,  (K.  V.  Ac  H.  ISdS, 


Peroxrd  of  cerium,     84-20  Oxyd  of  cerium,  (and  lanthanum,)        36*430 

Fluoric  acid,  10-85  Fluorid  of  cerium,  (and  lanthanum,)     50-150 

4-95  Water,  13-413 


100-00,  B.  99-993,  H. 

InfusiUe  in  the  blowpipe  flame,  but  Uackens.  On  cooJing,  passes  through  dark-biowB 
and  red  tints,  and  nearly  resumes  its  original  color,  being  a  little  redder  than  at  first 
With  borax,  salt  of  phosphorus,  and  carlxmate  of  soda,  it  acts  like  the  last  species.  It 
disserves  in  hot  sulphuric  acid,  forming  a' yellow  solution.  With  muriatic  aid,  chkwine  is 
copiously  evcrfved. 

Obs.  It  accompanies  the  compact  black  ABanite  in  small  quantitiefl  at  BastniU  in 
Sweden,  and  at  Finbo,  near  Fahlun. 

CARBONATE  OF  CERIUM.    Spaniauts  quadratub. 
Bgntliust  Brewster's  Joan,  ill,  334> 

In  thin  four-sided  crystalline  plates  of  a  grayish-white  color. 

CompotUion,  according  to  Hisin^,  Oxyd  of  cerium  75*7,  carbonic  acid  10^,  and  water 
13*5.  Exposed  to  a  low  red  heat,  it  loses  19  per  cent  of  its  weight,  without  changing  its 
appearance.    With  the  fluxes,  gives  the  reaction  of  pure  oxyd  of  cerium. 

Obsl  It  is  found  coating  the  cerite  of  Bastnas  m  Sweden,  and  is  probably  produced 
by  the  decomposition  of  that  mineraL 

YTTRO-CERTTE.    Spanulus  ehombicus. 
Pyranddal  C«rtam>Bar}rte,  M.   Yttrocercrlta,  o.  Leonk. 

Massive.  Cleavage  apparent  parallel  to  a  rhombic  prism  of 
108o3(y. 

H.=4 — 6.  G.=3*447,  Berz.  Lustre  glistening;  vitreous — 
pearly.  Color  violet-blue,  inclining  to  gray  and  white,  often  white ; 
sometimes  reddish-brown.    Opaque.    FVacture  uneven. 

Compontiony  according  to  Berzelius,  (Af  handlingar,  iv,  151,)  Fluoric  acid  35*05,  lime 
47-63,  oi^d  of  cerium  f8-22,  yttria  911.  The  ytUo-cerite  of  Finbo  whitens  before  the 
blowpipe,  previous  to  its  attainmg  a  red  heat,  but  is  infusible  per  le.  With  the  addition 
of  gypsum,  it  foses  to  a  bead,  which  on  cooling  becomes  of  a  white  or  grayish  color.  In 
a  polvetized  state,  it  dissolves  completely  in  heated  muriatic  acid,  fbmung  a  yellow  sohi- 
tioiL    The  yttio-c^te  of  ftx>ddbo  does  not  Aue  with  gypsum. 
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On  It  ooeun  ^aringfy  at  Finbo  and  Broddbo,  near  Fahlun  in  Swedai»  imbedded 
in  quarts,  and  associated  with  albite  and  topaz. 

XENOTIME.    Sfanulus  pebjtomub. 
Pyrnnlda]  Redn-Baryte,  JIf.    Pboi^teorTttria.    Pbosplionaim  Ynanrde.    Ytlenpatli. 

Primary  forrny  a  right  square  prism.  Secondary  form^  similar 
to  fig.  54,  PI.  I.     M  :  e=about  135°.     Cleavage  lateral,  perfect. 

H.=4-25 — 6.  G.=4-5577.  Lustre  resinous.  Streak  pale-brown. 
CUor  yellowish-brown.    Opaque.    Fracture  uneven  and  splintery. 

CUnpofsfion,  according  to  Berzelios,  (K.  V.  Ac.  H.  1824,  p.  334,) 

.      •  Yttria,  62-58 

•^  Phosphoric  acid,  33-49 

Subphosphate  of  iron,  3'93sl00 

Before  the  Uowpipe,  it  comports  itself  like  ^wtite,  bat  difiers  from  that  mineral  by  its 
infiisibility  per  se.  With  borax,  it  affords  a  colorless  globule,  which  becomes  milky  on 
cooling.  With  biphosphate  of  soda,  it  dissolves  with  great  difficulty  to  a  clear  colorless  glass ; 
in  this  particular,  also,  it  differs  firom  apatite,  as  that  mineral  fines  easily  with  this  reagent 
Effisryesces  strongly  with  carbonate  of  soda,  and  produces  a  light-gray  inftMiMft  ajag. 
Insoluble  in  acids. 

Ob&  This  mineral  was  discovered  at  lindesnaes  in  Norway,  in  a  vein  con^MMed  chiefly 
of  coarse  granite. 

TUNGSTATE  OF  LIME.    Scheeudb  rraAMTOAna 
Pynnidal  BcbeeUmn-BarTte,  Jli:   TongMen.    Scbeellte,£. 

Primary  form^  a  square  octahedron  ;  A  :  A  (over  a  terminal 
edge)=100o  8^  A :  A  (over  a  basal  edgo)=130o 
20 .  Secondary  forms,  similar  to  figs.  66  and 
57,  PI.  I ;  also  the  annexed  figure  ;  A :  e= 
140°  4'.  Cleavage  parallel  to  A  perfect, 
though  interrupted  by  a  conchoidal  fracture ; 
traces  parallel  to  e.  Compound  crystals^ 
composition  parallel  to  planes  truncating  the 
basal  edges.  Imperfect  crystallizations:  re- 
niform  shapes  with  columnar  structure ;  also 
granularly  massive. 

H.=4— 4-5.     G.=6076,  of  a  white  crystal- 
line  variety  from  Schlackenwald,  as  determin- 
ed by  Haidinger.   Lustre  vitreous,  inclinin^4o 
adamantine.     Streak  white.     Color  white, 
sduaskenwaid.  inclining  to  yellow  and  brown;  sometimes 

almost  oran^yellow.     Subtransparent — translucent     Fracture 

uneven.    Brittle. 

Compention,  according  to  Berzelius,  lime  19*40,  and  tnngstSc  acid  8(K17.    Boohoiz 
and  Brandes  (Schweig.  xx,  285)  obtained 

Tungstic  acid,  78H)0  76-50 

lime,  19-06  16-50 

Oxyd  of  iron,  1-47 

Silica,  2-08  2^ 

Alumina,  — «^00-14,  Buch.    l-Od-^idd'SQ,  B& 
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Infdffihle  atone  before  the  blowpipe,  except  that  the  thinnest  edges  are  partially  vitri  ficd 
With  borax,  it  yields  a  white  glass,  the  transparency  of  which  depends  on  the  quantity  of 
salt  emfdoved.    When  thrown  into  nitric  acid,  it  becomes  yellow,  but  does  not  dissolve. 

Obs.  Tnagstaie  of  lime  is  usually  associated  with  primary  rocks,  and  is  commonly 
haad  in  connection  with  tin  ore,  topaz,  floor,  apatite,  niolybdena,  or  woliVam,  in  quartz. 

It  occurs  at  Schlackenwald  and  2«innwald  m  Bohemia ;  in  fine  crystals  at  Caldbeck- 
feD,  near  Keswick,  with  apatite,  molybdena,  and  wolfeim.  Schellgaden  in  Salzberg, 
Harzeffemde  in  Anhalt,  and  Cornwall,  are  other  localities  of  this  mineral 

In  &  United  States  it  is  found  boUi  crystallized,  in  the  forms  above  lefeired  to,  and 
massive,  at  Monroe  and  Huntington,  Conn.,  at  Lane's  mine,  where  it  is  associated  with 
wol£ram,  pyrites,  rutile,  and  native  bismuth,  in  quartz. 

Tmigstate  of  lime  has  not  been  employed  in  the  arts.  If  found  in  abondance,  it  would 
][ieid  a  yellow  paint,  (tungstic  acid,)  superior  in  beauty  to  chrome  yellow.  Small  quanti- 
ties have  been  manufactured  and  sold  by  the  proprietor  of  the  Monroe  mine. 

TUNGSTIC  ACID.    Schkeuus  ochrets. 
SiUimmtii  American  Joumal  of  Sclenee,  It,  58. 

Pulverulent.     Color  bright  yellow.     Lustre  earthy, 
ft 

Composition,  Oxygen  20^6,  tungsten  79'774.    It  is  pure  tungstic  acid. 

Obs.  This  species  occurs  at  Lane's  mine,  Monroe,  Conn.,  filling  smaD  cav^es  in 
other  ores  of  timgsten,  or  coating  them,  and  has  resulted  from  their  decomposition :  also 
with  foreign  ores  of  tungsten. 

WHITE  ANTIMONY.    Stimmiahjs  rhombicu* 

Prtemadc  AntiiDony  Baryta,  M.  Ozyd  of  Antimony.  AnDinony  Bloom.  Wefss-Splen  Glanzerx, 
W^  Uof.    Sple^glauzweiiB,  ifMM.    AuUmoabluttae,  L-    Aiitimoiioxyd.    AntiiBoine  Oxid«,  H. 

Primary  form^  a  right  rhombic  prism ;  M  :  M 
=136°  SS'.  Secoiidary  form^  rectangular  plates, 
with  the  lateral  edges  replaced  by  planes  which 
are  inclined  ut  an  angle  of  136^31^;  acicular 
rhombic  prisms ;  also  the  annexed  figure ;  M  :  ^= 
lll'^  31',  a  :  c=144o  44',  a  :  a  (adjacent  planes)= 
7(P  32'.  Cleavage  :  lateral,  highly  perfect,  and 
easily  obtained.  Compound  crystals :  composi- 
tion of  the  second  kind,  parallel  with  g ;  the  union 
of  thin  plates  by  this  kind  of  composition  produces 
the  common  forms  of  this  species,  which  were  Bnunadoif. 

formerly  supposed  to  be  simple  forms,  and  the  planes  of  separation 
to  be  cleavage  joints.  Imperfect  crystallizations :  structure  lamel- 
lar, columnar,  and  granular. 

H.=2  5 — 3.  0.=5-566,  crystals  from  Braunsdorf.  Lustre  ada- 
mantine, i  often  pearly;  shining.  Streak  white.  Color  snow- 
white,  occasionally  peach-blossom-red,  and  ash-gray.  Translucent 
— subtransparent.    Sectile. 

CowtposUwiy  Bocording  to  Vauquelin,  (Hany's  Min.  iv,  274,)  Oxyd  of  antimony  86, 
ditto  and  iron  3,  silica  8=97.  When  pure  it  consists  of  antimony  84*3S,  and  Oxygen 
1^68.  Fuses  in  the  flame  of  a  candle,  and  before  the  blowpipe  is  entirely  volatihzed, 
ooiveriqg  the  charcoal  with  a  white  coating. 

Ois.  The  tabular  crystallizations  of  this  species  occur  in  small  Quantities  at  Przibrara 
ia  Bflliemia,  in  yeins  tEayer8in|r  pdmitive  rocks ;  and  the  prismade  have  been  observed  at 
Bmonsdorf,  near  Freiberg  in  Sajumjf  Malaczka  in  Hongaiy,  Alkmont  in  Daiqphiny,  and 
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ebewbere  in  Europe.    It  is  uraaJlj  associated  with  other  ores  of  aaliiiMny ,  aiftd  dio  1 
of  lead,  together  with  blende  and  calcareous  spar. 

Antimenic  and  ArUimonout  acids.  Two  acids  of  aatioKmy,  theantinMoic  and  an« 
ttmonous,  have  been  observed  in  nature  in  pulverulent  forms  of  ydknrish-white  and  giayiA 
cc^ors.  One  contains  oxygen  19*87,  antimony  80*13 ;  the  other  oxygen  99^,  antinD^ 
76-34. 

ROMEINR    Stimiiulus  auAnmirus. 
Ann.  dM  MliMi,  iz,  Third  iertcs,  917. 

Primary  form^  a  square  octahedron ;  basal  an^ifle  according  to 
Dnfrenoy  llO*^  5(y— 110°  2(y ;  anorle  of  the  pyramid  68°  KK— 69<>. 
Occurs  in  groups  of  minute  crystals. 

Scratches  glass.     Color  hyacinth  or  honey-yellow. 

Composttum,  according  to  Damour,  (Ana  des  Mines,) 


Antimonous  acid. 

79-17 

Protoxyd  of  iron, 

MS 

2-16 

Lime, 

16-65 

Silica, 

0-64 

99-81 

Obs.  Romeine  was  found  at  St  Marc^  in  Piedmont  in  small  Qesls  or  ▼«■■  in  ths 
gangue  which  accompanies  manganese,  consisting  in  part  of  feldspar,  siMdote,  qouts, 
brown  iron  ore,  and  Greenovite.    It  is  named  in  hcuior  of  Rom^  de  L'lsle. 

ANTIMONOPHYLLITE. 

Br«taa»^(,  JahreSbericht  for  1833,  p.  9(B. 

Crystallized  in  thin  uneqnian^^ular  six-sided  prisms,  of  a  grayish-white  oolor.  It  eon* 
tains  oxyd  of  antimony.    Locality  unknown. 

BISMUTITE.     BlSUUTALDB  aoicolaub. 
Blamutit,  BrtitJktMft^  Pogg.  lUl,  m.   Caibonate  of  Blnratli. 

In  implanted  acicular  crystallizations,  and  massive. 

H.=4— 4-5  ; — 3-6  specimens  that  have  lost  their  Instre.  G.s6^ 
— 6-909.  Lustre  vitreous  when  pure — sometimes  dull.  Streak 
greenish-gray  to  colorless.  Color  mountain-green  and  dirty  siskin- 
green ;  occasionally  straw-yellow  and  yellowish-gray.  Subtntfw- 
lucent— opaque.    Brittle. 

Melts  on  a  burning  coal,  and  is  reduced  with  effirvesoence  to  a  metafile  globnle,  eo^Bf- 
ing  the  coal  at  the  same  time  with  white  oxyd  of  bismuth.  Dissolves  in  mnriatie  aoid, 
ai£>rding  a  deep  yellow  solution.  According  to  Plattner's  examinations,  it  is  a  oarbooats 
of  bismuth,  containing  some  iron  and  copper,  (perhaps  a  carbonate  of  each,)  and  alss 
■nlnhuric  acid. 

Obs.  Bismutite  occurs  in  Cornwall,  at  Sohneebeig  with  native  bimalh,  and  near  Ifinch- 
berg  in  Rnnian  Voigtland.  with  brawn  iron  ore,  native  bwrniith,  aad  T ' 
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BISMUTH  OCHRE.    BninrrALcm  oomucKua 
Oiyd  of  Btamuth.   Wtamutfaocbre,  W.    Btanutli  Ozyd4,  B, 

C7r3r8ta11ine  form  not  observed.  Occurs  massive  and  dissemina- 
ted, pulverulent,  earthy ;  also  passing  into  foliated. 

G.=4*3611,  Biisson.  Lustre  adamantine — dull,  earthy.  Color 
creenish-jrellow,  straw-yellow,  grajrish-wbite.  Fracture  conchoi- 
dal — earthy. 

CawnotUiont  accordinf  to  Laii^[>adius,  (Handb.  x.  Chem.  Ann.  p.  386,)  Ozyd  of  bii- 
imilh  86-4,  ozyd  of  iron  5*1,  carbonic  acid  4*1,  water  3*4^99.  Before  the  blowpipe,  on 
charcoal,  it  is  easily  reduced  to  the  metallic  atate,  and  sabsequentlj  the  greater  part  may 
be  diBiqiatedi 

Oai^  It  occorB  pnlverulent  at  Schneebeff  in  Saxony,  at  Joachimstahl  in  Bohemia, 
and  with  natiye  gold  and  an  ore  of  biamnth  at  Beresof  in  Siberia. 


BISMUTH  BLENDE.    Bbxdtalus  dodkcahsbeus. 
Amakal  BlHBSth,  BrtU^  Pok.  1837,  p.  175.    Kleselwimatb.    BUlcate  of  Blnouth,  Th^m, 

Primary  form^  according  to  Breithaupt,  the  rhombic  dodecahe- 
dron, fig.  7,  PI.  I.  Secondarf/  forms^  figs.  30,  34,  and  35,  PI.  I. 
Cleavage  parallel  to  the  faces  of  the  dodecahedron.  It  usually 
occurs  in  minute  crystals,  but  also  presents  globular  forms,  com- 
posed of  columnar,  lamellar,  or  granular  particles. 

H.=3-6— 4-6.  G.=5-912— 6006.  Lustre  resinous  or  adaman- 
tine. Streak  yellowish-gray.  Color  dark  hair-brown,  yellowish- 
gray,  and  straw-yellow.  Subtransparent — opaque.  Fracture  un- 
even.   Rather  brittle. 

Cmnptmtwn,  according  to  Kenten,  (Pogg.  xxrii,  81,) 

Ozyd  of  bismuth,  69-38 

Silica,  22^ 
Phosphoric  acid,  3*31 

Perozyd  of  iron,  2*40 

Sesqoozyd  of  manganese,  0*30 

Floocic  acid  and  water,  1'01»98*6 

Heated  in  a  glass  tnbe,  it  decrepitates,  and  affords  a  trace  of  water.  It  foses  beibre 
tiie  blowpipe  to  a  dark-y«Uow  mass,  and  gives  out  liunes  destitute  of  smell.  It  fuses  and 
fiotfas  on  charcoal,  staining  it  ydlowish-brown,  sometimes  with  a  tinge  of  green.  Fuses 
reacfily  with  soda,  to  a  button,  at  6rst  greenish-yellow,  and  then  reddish-yellow.  On 
charcoal,  with  borax,  it  is  ultimately  reduced  to  ttie  metallic  state.  With  salt  of  phos- 
phorus, it  (uses  to  a  yellow  globule,  with  a  silica  skeleton,  which  becomes  colorless  on 
cooling. 

Oh.    Hiis  mineral  is  foufid  in  the  neighborhood  of  Schneeberg  in  Saaooy,  in  qnarti. 


CALAMINE.    ZmoALOB  khombohedeus. 
Bhombohfdral  Zinc-Baryte,  Jtf.    Ziakipatli,  L-    Carbonate  of  Zinc    Galmejr  (in  part.) 

Primary  form,  an  obtuse  rhombohedmn  ;   R  :  R=107^  4(y. 
Secondary  form,  a' :  0^=113^  31',  and  06*^  29'.     Primary  planes 
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generally  curved  and  roug:h.  Cleavage  rhombo- 
nedral,  perfect.  Imperfect  crystalUzatiofis,  reni- 
form,  botryoidal  or  stalactitic  shapes  ;  also  granular, 
and  sometimes  impalpable.  Occasionally,  earthy 
and  friable.  Also  in  crystalline  incrustations  and 
as  pseudomorphs  imitative  of  crystals  of  calcareous 
spar. 

H.=5.  G.=4-334,  Smithson ;  4-442,  Haidinger, 
a  honey-yellow  crystallized  variety  from  Aix  la  Cha- 
pelle.  Lustre  vitreous,  inclining  to  pearly.  Streak 
white.  Co/or white,  often  grayish,  greenish,  brown- 
ish-white, sometimes  green  and  brown.  Subtrans- 
parent — translucent,  fracture  uneven — ^imperfectly 
conchoidal.    Brittle. 


Campontion,  hccor^mg  to  Smithson,  (Nicholson's  Jour.,  vi,  76,) 


Cafbonic  acid, 
Oxyd  of  zinc, 


354 
64-8» 


aoo 


Derb)ihlr«. 
34-8 
65-9»100 


Loses  its  transparency  in  the  Uowpipe  flame,  but  does  not  melt ;  carbonic  acid  is  driven 
off,  and  ojijd  of  zinc  is  obtained  or  passes  off  in  white  flakes.  Dissolves  with  effirves- 
oenoe  in  nitric  acid.    It  booomes  negatively  electrified  b)r  friction. 

Oss.  Calamine  is  found  both  in  veins  and  beds,  especially  in  oompany  with  galena  and 
blende ;  also  with  copper  and  iron.  It  usually  occurs  in  calcareous  rocks,  and  is  generally 
associated  with  electric  calamine. 

Fine  specimens  of  calamine  are  obtained  in  Siberia :  one  variety  has  a  dark  brown  cnbr, 
and  contains  cadmium  ;  another  is  of  a  beautiful  bright  green.  Other  localities  are  Dog- 
natzka  and  the  Bannat  of  Temeswar  in  Hungary,  Bleiberg  and  Raibel  in  Carinthia,  AJ- 
tenberg,  near  Aix  la  Chapelle.  Concentric  botryoidal  groups  are  met  with  in  the  Mendip 
hills,  and  at  Wanlockhead  in  Dumfreisshire. 

In  the  United  States,  calamine  is  found  in  great  abundance  in  Jeflerson  county,  Mis- 
souri, at  a  lead  mine  called  Valle's  diggings.  Hamburg,  near  the  Franklin  furnace.  New 
Jersey,  the  Perkiomen  lead  mine,  Pennsvlvania,  and  the  lead  mine  at  Brookfield,  Conn., 
aflbrd  it  in  small  quantities.  At  the  Perkiomen  mine  it  occurs  only  in  a  pulverulent  form, 
and  results  from  uie  decomposition  of  red  zinc  ore. 


ZINC  BLOOM.    ZiNCALUs  ochraceub. 
Smitkton.    Dicarbonate  of  Zlne.   ZlnkblUtbe. 

Earthy  incrustations.    H.=2— 25.   G.=3-58— 3-6.   Lustredvdl 
Color  white,  grayish,  or  yellowish.    Opaque. 

Comffomtimt,  according  to  Smithson, 
Carbonic  acid  13*52,  oxyd  of  zinc  6^36,  water  15'l0«97'9a 

Beibro  the  blowpipe,  it  gives  off  abundant  white  fumes,  which  are  deposited  oo  ths 
charcoal  , 

U}M,    It  occurs  with  ores  of  zinc  and  lead  at  Bleibeif . 
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ELECTRIC  CALAMINE.    Zincalub  rKRiromm 

Primatic  Ztaie-Baryte,  M.    SUIeeoat  Ozyd  of  Zbic    Hydroiii  Silicate  of  ZIne,  71«m.    Galoiey  (In 
ynL)    Ztnkfiat,  if«a(«.    ZincOxld«8Ucif«re,  ^.  ^  '^ 

Primary  form  y  a  right  rhombic  prism  ;  M :  M=  .,,-i=fc-<^ 
1030  53^  and  76°  T.  Secondary  form,  M  :  M=76^  /"^""w^^^^X 
7^  M  :  e=14lo  6&,W  :  a'=:154o  l4^  P  :  a.-=124o 
37',  P  :  a^=148^  2(K,  P  :  0=118°  23'.  Cleavage 
perfect  parallel  to  M,  traces  parallel  to  P.  Imper- 
fect crystallizations :  stalactitic,  mammillaled,  bo- 
tryoidal,  and  fibrous  forms ;  also  massive  and  gran- 
ular. 

H.=4-5— 5,  the  latter  when  crystallized.  G.= 
3*434,  Smitbson  ; — 3-379,  Haidinger.  Ltistre  vilre- 
oiis,^8obpearly  on  P,  sometimes  adamantine.  Streak 
white.  Color  white  ;  sometimes  blue,  green,  yellow, 
or  brown.  Transparent — translucent.  Fracture  AixiaCh^wuc 
uneven.    Brittle.    Assumes  electric  polarity  by  friction  or  heat 

CompotUwnt  according  to  Smithson,  (Nicholson's  Jour.,  yi,  78,)  and  BerzeltoB,  (K.  V. 
Ac  R  1819,  p.  141,) 


M 


M 


AlUsnberf. 

Silica, 

250 

24-893                   26-23 

Ozyd  of  Zinc, 

68-3 

66-837                  66-37 

Water. 

4-4 

7-460                     7-40 

Carbonic  acid, 



0-450                   

Ozyds  of  lead  and  tin. 

—  =97-7,8. 

0-276=99-916,  B. « 

aoo,  B. 

When  pulverized,  it  dissolves  in  heated  sulphuric  or  muriatic  acid,  and  the  solution  |;ela- 
tinizes  on  cooling.  In  the  blowpipe  flame,  it  decrepitates,  loses  its  transparency,  intu- 
meMjes,  and  emits  a  green  phosphorescent  light  It  is  infusible  alone ;  but  with  borax 
melts  to  a  clear  glass,  which  becomes  opaque  on  cooling. 

Obs.  Electric  calamine  and  calamme  are  usually  found  associated  in  veins  in  calca- 
reous rocks,  accompaDving  ores  of  blende,  iron,  and  lead.  The  localities  of  this  species 
are  the  same  as  given  ror  me  preceding.  Pseudomoiphs,  imitative  of  calcareous  spar,  aro 
common  in  Derbyshire,  and  also  at  Schemnitz  in  Hungary. 

In  the  United  States  it  occurs  with  calamine  in  J^erson  county,  Missouri ;  also  at 
the  Perkiomen  lead  mine,  and  on  the  Susquehanna,  opposite  Sdimsgrove,  and  abundantly 
at  Austin's  mines  in  Wythe  county,  Virginia. 

WILLEMITE.    ZiNCALus  acrotomub. 
Anhydrous  Silicate  of  Zinc,  Th*m.    WUliamrite.    Wllbelmite.    Heiwtlike. 

Primary  form,  an  obtuse  rhombohedron  ;  R  :  R=:abont  133<^, 
Breit.  Secondary  form,  similar  to  fisr.  1 10,  P4ate  II.  Cleavage 
indistinct  at  right  angles  with  the  vertical  axis.  Occurs  also  in 
renitbrm  masses  ;  also  granular — impalpable. 

H.=5 — 6-5.  G.=4— 4-1.  Lustre  resinous.  Streak  white  or 
yellowish.  Color  yellow,  yellowish-brown,  reddish-brown.  Trans- 
lucent— opaque. 
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71-33 
SS-OO 

0-67 

3-66 

— »99-66,  y.  md  K. 
,  hoi  doM  not  loieu    Witk 


It  is  a  silieste  of  zino,  oootmiidng  a  litUe  oxjrd  of  inn. 

Compontionj  according  to  Dr.  Thomson  (Min.i,  545,)  and  Vanmon  and  Kaatnif,  Jo«. 
Ac  Nat  Sd  Philad.  it,  3,) 

Oxyd  of  one,  68-77 

Silica,  26-97 

Perozyd  of  iron,  1-48 

Alununa,  0*66  ox.  manf . 

Do.  with  a  trace  of  zinc  and  iron,  0*78 
Wat«  1-25«99^1,'L 

DM»epiUtm  before  the  blowpipe,  tinging  the  flame  gi%, 
n^c  or  muriatic  acid,  it  forms  a  jellj. 

Osa    Willemite  is  occaabnally  met  with  associated  with  calamine,  npaa  the  Old  Moon- 
tain  in  limborg.    It  also  occurs  at  Franklin,  New  Jersey. 

HOPEITE.    ZmcALOs  diatoiiub. 
Priimstk  MeoodM-Balolde,  M.   Brmtttr^  Trani.  Royal  Boc  Edla.  z,  197.  ZlnkptaylUt ,  Br. 

Primary  form^  a  right  rhombic  prism ;  M  :  M» 
lOF  24^  Secmdary  form,  M  :  e=l40^  42^,  M  : 
e=l2y>   IS',    e  :  a=130°  47^    P  :  a=139o  ly. 


^^X 


Cleavage  parallel  with  i  highly  perfect.  Plane  P 
striated.  Occurs  also  in  reniform  masses,  and  amor* 
phous. 

H.=2-6— 3.  G.=2-76.  Lustre  vitreons  ;  some- 
what pearly  iipouc.  Streak  white.  Color  grayish- 
white;  reddish-brown  when  compact.  Transparent — 
translucent.    Possesses  double  refraction.    Sectile. 


Dissolves  without  efiervescence  in  muriatic  or  nitric  acid,  and  is  slowly  affected  by  sd- 
phnric  acid.  Before  the  blowpipe  it  gives  out  its  water  of  ciystallization,  and  then  melts 
to  a  dear  colorless  globule,  which  tinges  the  flame  green.  The  globule  obtained  with  bocaz 
remains  clear  on  cooling.  With  soda,  it  affiirds  a  scoria  which  is'yellow  when  hot,  and 
gives  out  coprious  fumes  of  zinc  and  some  of  cadmium.  The  fused  mineral  forms  a  fine 
bine  glasB,  with  a  solution  of  cobalt  Hopeite  is  supposed,  tberefbie,  to  be  a  oonpoond  of 
I^KOSiMioric  acid  and  zinc,  with  a  small  portion  of  cadmium,  and  some  water. 

Om.  It  has  been  observed  only  in  the  calamine  mmes  of  Altenberg,  near  Aix  la  €9ia- 
peHe.  It  was  first  distinguished  as  a  species  by  Sii  David  Brewster,  and  named  in  faooor 
of  Fmt  Hope  of  Edinburgh. 

TRIPLITE.      MaNOANALUS  aUADRATUS. 

Pdmstie  KeCtn  Baryte,  JV.   PwrnftnoiM  Pboiphate  of  Manganese.   Pficby  inn  On.      ^ 

Imperfectly  crystalline.  Cleavage  in  three  directions  perpen- 
dicular to  each  other  ;  one  the  most  distinct. 

H.=5— 5-6.  G.=3-439— 3-775.  Lustre  resinous,  inclining  to 
adamantine.  Streak  yellowish-gray.  Color  blackish-brown.  Sub- 
translucent— opaque.     Fracture  small  conchoidal. 

Compo9ition,  according  to  Vauquelin,  Oxyd  of  iron  31,  oxvd  of  manganese  49,  and 
phosf^oric  acid  27 ;  according  to  Berzelius,  phosphoric  acid  32-8,  protoxyd  of  iron  31*9, 
protoxyd  of  manganese  32*6,  with  3*2  of  phoq)hate  of  time. 

Beme  the  blowpipe  it  fuses  eaasly  to  a  black  scoria.  Dissolves  readfly  in  oitBe  aeid* 
without  efiervescence.    With  borax,  gives  a  glass  colored  with  manganese. 

Osa  It  occurs  at  Limoges  in  France,  in  a  vein  of  quartz  in  grsmite,  acoompanied  by 
apatite. 
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Ib  tfai  lUlad  Stein  it  i0  met  with  in  ooMndenble  abwiduiee,  aiWuhfli^ii*  Comi^ 
whflPe  itsatoation  it  ninflar  to  that  at  Limoges.  It  it  associated  with  polTeruleiit  diallo- 
gita.    It  is  fimnd  in  small  quantities  aocompanying  spodomene,  at  Staling,  Mass. 

HFTEROZITE.    Makoanalus  obuquus. 
HelenMit,  Miumt*  Faupulint  Ann.  de  Chim.  nx,  894.    Hecepodte. 

Primary  formj  an  obliaue  rhombic  prism:  occurs  massiTe. 
CUavage  parallel  with  the  faces  of  an  oblique  rhombic  prism. 

H.  about  6.  G.  when  fresh  3-52,  after  exposure  3-39.  Lustre 
resinous,  like  that  of  apatite.  Color  greenish-gray  or  bluish  ;  be- 
comes violet  after  long  exposure,  and  its  lustre  is  changed  to  sub- 
metallic 

C9mp9tki9n,  aecording  to  Dofr^noy,  (Ann.  de  Ch.,  ct  de  Ph.,  rii,  349,) 

Phosphoric  acid,  41-77 

Oxyd  of  iron,  34*89 

Red  ozjrd  of  manganese,  1 7*57 
Silica,  0-23 

Loss  by  heat,  4-40==:98-85 

It  dissolves  in  acids,  excepting  its  silica.  Befbre  the  blowpipe  it  yields  bj  iiision  a  hiDVB 
mmxaA,  of  a  submetaUic  lustre. 

Obb.  It  is  met  with  at  Thoreauz  in  the  Haute  Vienne.  It  was  first  observed  a&d 
named  by  AUuau,  and  described  by  Vauquelin. 

PHOSPHATE  OF  IRON  AND  MANGANESE. 
Fhrner^.  Air  Pniet.  Cbem.  zvUI,  499— Ben.  Jahresb.  zz,  940. 

Crystallization  appears  to  be  like  that  of  apatite.  Occurs  in  crjrs- 
talline  masses ;  cleava£:e  distinct,  but  impertect. 

H.=5.  G.=3-97.  Zw^/rc  greasy.  ^'/reaA*  grayish-white.  Color 
clove-brown.    Fracture  uneven  or  imperfect  conchoidal. 

Compantiant  according  to  Femer, 

Fho^>horic  acid  35*60,  protozyd  of  iron  35*44,  protosyd  of  manganese  SO^  flnofine 
318,  iron  4*76,  silica  0*6. 

Decrepitates  before  the  blowpipe,  and  finally  melts  to  a  bluish-black  glass,  attracted  bj 
the  magnet 

Ois.    This  mineral  wasmet  with  near  Zwisel  in  Baiem,  imbedded  in  granite. 

HURAULTFE.    Manganalub  fusiubl 
FMfiMitB,  Aaa.  de  Chin,  ec  de  Ph.  ;dez,  aoS. 

Primary  formy  an  oblique  rhombic  prism;  M:M=117^  3(K 
P  :  M=101°  12'.  Secondary  form,  the  primary,  with  the  lateral 
solid  angles  deeply  replaced ;  a :  a=88^,  M :  a=ll6^  66^.  Cleavage 
none. 

H.  above  3.  G.=2-27.  Lustre  vitreous.  Color  reddish-yellow, 
a  little  lighter  than  the  color  of  hyacinth.    Transparent. 

ComootUiani  acoonfing  to  DoiMnoy,  (Ann.  de  Gh.  di,  33,)  Phosphoric  acid  38,  pvot- 
Qiyd  of  inm  11*1,  pcotoxyd  of  manganese  3d*85,  water  18«99*95l    It  is  very  fnoible. 
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Before  th^  blowpipe  h  mehs  to  a  hUck  batton,  haiinf  a  metallic  hatie ;  heated  ia  a  gbs 
tube,  it  affords  aome  water.     Insoluble  in  acids. 

Osa  It  occurs  in  minute  crystals,  occupying;  small  veins  in  Kfruiite,  near  Limoges  in 
the  Commune  of  Hureaux,  whence  its  name.  It  is  associated  with  a  fibrous  phoqihate 
of  iron. 

Huraulite  resembles  zircon  in  color,  but  is  readily  distinguished  by  the  izregular  fcon 
of  its  crystals  and  its  inferior  hardness. 

CUBE  ORE.    A«ALDs  cubicub. 

Hezftbedral  Llrocone-Mslachtte,  M.  HexaliedrmI  OUrentte,  J.  Pharmakodderit,  Haus.  WSfCderB, 
W.    Fer  AfMBiatA,  H.   Si4«rite,  Br. 

Primary  form^  the  cube.  Secondary  forms^  figs.  28,  33,  also 
28  and  5  combined,  PI.  I.  Cleavage  cubic  ;  imperfect.  P  some- 
times striated  parallel  to  its  ed^e  of  intersection  with  a,  (fig.  28.) 
Faces  on  the  angles  often  curved.     Rarely  granular. 

H.=2-5.  G.=3.  Lustre  adamantine,  not  very  distinct  Streak 
olive-green — brown,  commonly  pale.  Color  olive-green,  passing 
into  yellowish-brown,  bordering  sometimes  upon  hyacinth-red  and 
blackish-brown  ;  also  passing  into  grass-green  and  emerald-green. 
Subtranslucent.    Rather  sectile. 

Ccmptmtion,  according  to  Berzelius,  (K.  V.  Ac  H.  1834,  p.  354,) 


Arsenic  acid. 

37-82 

Pcroxyd  of  iron, 

39-20 

Water, 

18-61 

Pbospboric  acid, 
Oxya  of  copper. 

2-53 

0-65 

Insoluble  matter. 

1-76=100-57 

Exposed  to  a  iifentle  heat,  it  becomes  red  ;  a  hi^er  temperature  causes  intumevcenee, 
but  drives  off  little  or  no  arsenic,  and  leaves  a  red  powder.  Copious  arsenical  lumes  are 
emitted  when  supported  on  charcoal  before  the  blowpipe,  and  a  metallic  soocia  is  obtained 
in  the  reducing  flame,  which  acts  on  the  magnetic  needle. 

Ois.  Cube  ore  is  obtained  at  the  mines  of  Huel  Gorlan,  Huel  Unity,  and  Carliaiiak 
m  Cornwall,  coating  cavities  in  quartz,  and  associated  with  several  o'  the  ores  of  copper: 
also  at  St  Leonhard  in  France,  and  at  Schneeberg  and  Schwarzenberg  in  Saxony. 


IRON  SINTER.    Aebalus  picbus. 
DUrMnate  of  Iron.    Ebeosinter  aad  flwnpwhni  »f  the  Otrmmu, 

Renifonn  and  massive.  H.=2.  G.=2-2 — 2-4.  Lustre  vitreous, 
sometimes  greasy.  Color  yellowish  and  reddish-brown,  blood  red, 
and  white.     Streak  yellow — white.     Translucent — opaque. 

Comwmtionj  according  to  Kenten,  (Schweig.  Jahrb.  xxiii,  176,)  Arsenic  acid  30^ 
perozyd  of  iron  40-45,  water  with  a  trace  of  sulphuric  acid  28  50=99-20.  Acta  be&re  the 
Uuwpipe  like  scoiodite. 

Obs.  Occurs  at  Freiberg.  An  oro  oo  Hopkins'  fiurm,  near  Edenville,  N.  Y.,  is  referred 
by  Beck  to  this  i 
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SCOEODITE.    AnKALut  trimetkicus. 

Feritomoofl  Flnor-Halofde,  Haid.     Bkorodlte.    Martial  Anenlate  of  Ck>pper,  P.    Capreoua  Aneniale 
«f  Iran,  B0Mm0U,    BkorodK,  Brtii. 

Primary  forrrif  a  right  rhombic  prism ;  M :  M= 
\\9^2f.  iSeconrfary/orm,M:c=1490  31',  o:o=116o 
G'and  102^  1^  Cleavage  indistinct  parallel  with  M 
aod  e. 

H.=3-5— 4.  G.=3162— 3-3,  HaidiDffer.  Lustre 
vitreous — subadamantine.  Streak  white.  Color 
pale leekgreen,  or  liver-brown.  Subtransparent — 
translucent.    Fracture  uneven. 

(kmwmtkm,  accon&ijr  to  Bcndios,  (K.  V.  Ac  H.  1834,  p.  350,)  and  BouMmgaidt, 


(A]m.deClLzli,76,) 


Aneoic  acid, 

50*78 

49-6 

P^uoxyd  of  iron, 

34-85 

34-3 

Oxydof  lead, 

0-4 

Anenateof  ahunina. 

0-67 

Water, 

15*55=nl01-85,  Berz. 

16'9«101-2,  hoom. 

Gives  out  an  aQiaceoos  odor  before  the  blowpipe,  and  fums  to  a  reddish-brown  scoria, 
which  acts  upon  the  magnet  when  all  the  arsenic  is  expelled. 

Oss^  A  Inown-color^  yariety  occurs  in  the  primitive  mountains  of  Schwarzenberr  ni 
Soxonj,  associated  with  arsenical  pjrrites,  and  at  Loling,  near  Huttenberg  in  Carintnia, 
along  with  lenoopyrite.  A  leek-green  scorodite  is  found  in  the  Cornish  mines,  coating 
cavities  of  femigmous  quartz.  Minas  Geraes,  in  Brazil  and  Popayan,  have  afforded  some 
fine  specimens.  , 

It  occurs  in  minute  crvstals  and  druses  of  leek-grsen,  grass-green,  and  greenish-white 
colors,  near  Edenville,  K.  Y.,  associated  with  arsoiical  pyrites,  iron  sinter,  &c.,  in  a  vein 
in  white  limestone. 

The  name  of  this  species  is  derived  ih>m  vKopoSov,  garlic,  and  was  applied  because  of 
its  odor  before  the  Uowpipe. 

CHENOCOPROUTE. 

GansekoUdg-Erz  1/  tJU  Chrmmiu,   Ganomatlte,  Br$it. 

IVeeents  mammillaiy  forms. 

ILrs^S — 3.  Lustre  resinous.  Streak  white.  Color  yellow,  or  pale-green.  Tcanshioeat 
Fracture  conchoidaL 

Before  the  blowpipe,  it  evolves  copious  arsenioal  fiunes,  and  fuses  to  a  blackish  scoria ; 
when  the  heat  is  continued  on  charcoal,  it  fuses  and  yields  a  button  of  silver,  but  the  slag 
eootains  metallic  iron,  which  strongly  affects  the  magnet  Chenocoprolite  appears,  there- 
fiMe,  to  be  an  arsenate  oi  silver  and  iron. 

C>BSL  The  principal  localities  of  this  species  are  in  the  Hartz,  at  the  mines  of  ClaustbaL 
It  is  also  found  in  Cornwall,  and  at  AHemont  in  Dauphiny.  When  abundant,  it  is  highly 
valned  as  an  ore  of  silver. 

Chenocoprolite  is  a  translation  of  the  Gennan  name,  which  was  given  it  in  allonoB  lo 
ill  peculiar  cokw  and  general  appearance. 


TRIPHYLINE.    Ajikauts  Rhombicub. 


Primary  form^  a  right  rhombic  prism ;  M  :  M=:about  132^. 
Cleavage  parallel  with  P  perfect ;  parallel  with  M  and  one  of  the 
36 
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diagonals  imperfect,   the  latter  the  least  so.    Occurs  commonly 
massive.  • 

H.=5.  G.=3-6.  Streak  grayish-white.  Color  greenish^ay; 
also  bluish.    Translucent  in  thin  fragments. 

ComjMitUnh  accordin|r  to  Fucl»,  (Eri  und  Sehwcif .  J.  «BrChMa.iii,  98,)  ^J°^*2|f 
acid  41-47,  piotoxyd  of  iron  4857,  protoxyd  of  manraneee  47,  Uthiom  3-4,  aiiica  0^ 
water  0-68=»99-35.  Fuges caaily  before  the  blowpipe,  losing  0-68  per  cent  of  water  at  arod 
beat,  and  forms  a  doll  steel-^y  magnetic  bead.  It  dieaolyes  readily  in  bomz,  and  aflordi 
a  green  glaas.     It  is  soluble  in  the  acids.  ^..^^u^z^u-j 

Obs.  Triphylinc  ocours  al  Bodenmais  m  Bayem.  It  was  first  described  by  Fucbs,  and 
named  from  rpu,  three,  and  ^»Xu,  family^  in  allusion  to  its  containing  three  pho^ates. 

A  similar  compound  from  Keiti  in  Finland,  has  been  analyzed  by  Nordenskiold,  and 
named  Tetraphyline.  It  diflfers  in  physical  characters  from  the  preceding,  in  prmnt^ 
a  yellow  color  on  its  surface  of  fresh  fracture,  which  by  degrees  becomes  Uack.  *■«  ** 
lowinir  analysis  exhibits  its  peculiarities  in  composition :  Phosphoric  acid  42-6,  protoxyd  of 
iron  38-6,  protoxyd  of  manganese  12-1,  magnesia  1-7,  Hthia  8-2»103-2 ;  tl»4sxc8Wifsap- 
posed  to  be  owing  to  an  incorrect  determination  of  the  quantity  of  lithia. 

VTVIANITE.    Arkalob  rhomboidevb. 
Prismatic  tron-Mlca,  M.    Dichromatic  Enclase-MIca,  Haid  uadM.    Phosphate  of  Iron.    BVtelnn 
kodderlt,  EhMBpbyUb,  dld«riKher  DtetonphylUt,  Bmc 

Primary  form^  a  right  rhomboidal  prism  ;  M : 
T=125o  18/.  Secondary  form,  P  :  e'=125^  66', 
T  :  c=t65o  25^,  M  :  6=150°  3(y,  M  :  e=ll7°  4(y, 
T  :  a=l26o  25',  Phillips.  Surface  P  snMwth,  others 
striated.  Cleavage  highly  perfect  parallel  with  P; 
traces  in  other  directions.  Imperfect  crystaHiza-- 
tions,  reniform  and  globular;  also  in  light  parti- 
cles, forming  coating. 

H.=l-5— 2.  G. =2-661.  Lustre  pearly  or  metal- 
lic-penrly  on  P.  The  other  faces  vitreous.  Streak 
bluish-white,  soon  changing  to  indigo-blue.  The 
color  of  the  dry  powder,"!  iver-brown.  Color  vari- 
ous shades  of  blue  and  green  ;  deepens  by  exposure. 
Usually  ffreen  at  right  angles  with  the  vertical  axis, 
and  blue  parallel  to  it ;  the  two  colors  mingled,  produce  the  dirty- 
blue  color  which  the  mineral  ordinarily  presents.  Transparent- 
translucent  ;  opaque  on  exposure.  Fracture  not  observable.  Thin 
laminee  flexible.     Sectile. 

Composition,  according  to  Vogel  and  Stromeycr,  (Untcrsuchungen,  p.  274,) 

BodBiunaif.  CornwalL 

Protoxyd  of  iron,  41-0  4238 

Phosphoric  acid,  26-4  2869 

Water,  310==98-4,  V.  28-93=«100,  S. 

Decrepitates  in  the  blowpipe  flame,  loses  its  color,  and  becomes  opaque ;  if  pnlTensed, 
it  fiises  to  a  dark  brown  or  black  scoria,  which  afiects  the  magnetic  needle.  Heated  in  a 
glass  tube,  it  yields  pure  water.    IlisBolyes  in  dilute  nitric  and  sulphuric  acids. 

Obs.  It  occurs  associated  with  magnetic  and  common  iron  pyrites  in  copper  and  tin 
▼eins  ;  also  in  narrow  Tons  with  gold,  traversing  gray-wacke ;  occamonally,  it  is  wA  with 
in  trap  rocks.  The  friable  varieties  occur  in  clay,  and  are  sometimes  associated  with  bog 
iron  ore. 
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Near  St  A^es  in  Cornwall,  transparent  cTysiaia  of  an  iddigo  color  have  been  foimd,  an 
inch  in  diameter  and  two  in  leijgth,  on  magnetic  pyrites.  Booenmais,  and  the  gold  mines 
of  Vorospatak  in  Transylvania,  afford  crystalline  specimens.  On  the  promontory  of  Kertz 
in  the  Black  Sea,  it  has  been  found  in  large  indistinct  crystals,  occupying  the  interior  of 
shells.  The  earthy  variety,  which  is  sometimes  known  under  the  name  of  blue  iron^  or 
native  Pnutian  Wtie,  (Jer  azuri,)  occurs  in  Greenland,  Stiria,  Carinthia,  ComwaU,  &c 
The  friable  varieties  have  been  discovered  in  bog  iron  ore  in  several  peat  swamps  in  the  Shet- 
land Isles,  and  at  Ballagh  in  the  Isle  of  Man,  accompanied  with  animal  matter,  particu- 
Itrly  the  horns  of  elk  ana  deer,  and  near  an  old  slaughter-house  in  Eklinbnrgh. 

Fine  traniriooent  crystals  of  Vivianite,  presenting  a  dark-bhie  eofer,  are  met  with  at 
Imleytown,  New  Jersey.  At  Allentown,  MonmouUi  Ca,  N.  J.,  it  occurs  in  considerable 
abundance,  both  crystallized  in  nodules  and  earthy,  imbedded  in  bog  iron  ore,  and  asso- 
ciated with  clays ;  also  at  Mullica  Hffl,  Gloucester  Co.,  N.  J.,  (the  mullicite  of  TTiomson,) 
b  cylindrical  masses  consisting  of  divergent  fibres  or  acicular  crystals.  At  Franklin,  N. 
J.,  this  species  is  occasionally  round.  It  often  fills  the  interior  of  belemnites  and  gryphitee, 
in  the  ferruginous  sand  formation.  At  Harlem,  N.  Y.,  vivianite  in  crystals  accompanies 
ftiHrite  and  feidspar  in  the  fissures  of  gneiss.  It  occars  in  the  north  part  of  Somerset  and 
WOTcester  Cos.,  Maryland,  with  bog  ore  in  StafiM  Ox,  Virginia,  and  eight  or  ten  miles 
fkxn  Fahnouth,  with  gold  and  galena. 
Tbo  blue  tron  earthy  or  earthy  variety  of  this  species,  contains 

Klaproth,  (Belt  tv.  190.)  Qrandes,  (Bobwete.  Jahrb.  xizl,  77.) 

Phosphoric  acid,  320  30-320 

Protoxyd  of  iron,  47*5  43-775 

Water,  20-0  25000 

Ahunina,  0-700 

SUica,  »99-5  0-035  a99-8dO 

Its  color  is  at  first  grayish-white,  but  becomes  blue  on  exposure  to  the  air :  it  woSk 
slightly,  and  has  a  somewhat  harsh  feel. 

ANGLARITE.    Akkalus  nivEKGENa 
BgrihUr^  Ann.  des  Mines,  xll,  303.    Dlphoepfaate  of  Iron. 

In  fibrous  masses  and  radiating  needles. 

Lustre  vitreous.  Streak  lighter  than  the  color.  Color  bluish- 
green,  blue,  bluish-black,  brown.    Translucent — opaque. 

Cwnposition,  according  to  Vauquelin  and  Berthier, 

Phosphoric  acid,  24*8  28*82 

Protoxyd  of  iron,  51-0  56-67 

Water,  15-0  1451 

Protoxyd  of  manganese,  90=99-8,  V.  =100,  B. 

Fuses  before  the  blowpipe  to  a  black  globule.    In  the  matrass,  it  yields  water. 
Ob&     This  species  occurs  at  Anglar,  in  the  department.  Haute  Vienne. 

GREEN  IRON  ORE.    Arbalus  miDis. 

Fibrous  and  radiated.  Lustre  silky,  weak.  Color  dull  leek- 
green  :  alters  on  exposure  to  yellow  and  brown.    Subtranslucent. 

CompotUionf  according  to  Karsten, 

Phosphoric  acid  27-717,  peroxvd  of  iron  63-450,  water  8-560=99-727,  (Saxony.)  Tieids 
water  when  heated  in  a  glass  tube.    Fuses  ea^y  to  a  black  porous  slag. 

Ob«.     Occurs  m  Saxony. 

Alluaudite,  This  is  a  dull  green  or  brownish,  reniform,  fibrous  mineral  tnm  Hureanx, 
fVance,  consisting,  according  to  Vauqudin,  of  Peroxyd  of  iron  56*20,  tritoxyd  of  manga- 
nese 6-1 5.  phosphoric  acid  38-35,  water  9-20=99-90.    H.=3.    G.«3-227. 

The  Melanehor  of  Fuchs  (J.  f.  Pract  Ch.  xvii,  171)  is  a  phosphate  of  iron  from  Raben* 
fltein,  containing  in  100  parts  ZQr9  peroxyd,  and  3-87  protoxyd  of  iron.  The  name  alludaa 
to  its  black  color. 
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CARPHOSIDERTTE. 

Karpboalderite,  BrntMmuft.    BrewiMr*a  Joonial,  tIU,  181. 

In  reniform  masses. 

H.»4 — 4-5.  G.=2-5.  Lw^/rc  resinous.  iS?reaAr  unchanged,  glim- 
mering.    Color  pale  and  deep  stravr-yellow.    Feel  greasy. 

Contain!  Ozyd  of  iron,  phosphoric  acid,  and  water,  with  small  ouantitiefl  of  manga- 
nete  and  zinc.  It  diasolves  readily  with  borax,  and  fuses  with  salt  of  phosphorus  to  a 
black  scoria. 

Obs.  This  species  was  first  distingfuished  by  Breithaupt,  among  some  Greenland  spe- 
cimens. It  resembles  oxalate  of  iron.  Its  name  alludes  to  its  straw-yellow  color,  and  is 
deriTed  from  Kopfof,  Hraw,  and  9t6npot,  won. 

PYROSMALITE.    Akbalub  hexaooxub. 
Pfrodmalit,  Zm    Ftf  martatA,  IT.    Bexafooal  Pyromftllte-MIca,  Brclt. 

Primary  form^  a  rhombobedron.  Secondary  fonn^  a  hez^nonal 
prism  with  basal  ed^es  replaced ;  also  in  hexagonal  tables.  Ultav* 
age  perfect,  perpendicular  to  the  vertical  axis.    Also  massive. 

H.=4 — 4-5.  G.=3-81,  Hisin^r.  Lustre  of  a,  the  terminal  face 
of  the  hexaj^nal  prism,  pearly  ;  of  other  planes,  less  so.  Streak 
paler  than  the  color.  Color  pale  liver-brown,  passing:  into  gray  and 
pistachio-green  ;  usually  brown  externally,  and  light  greenish-yel- 
low internally.  Fracture  uneven,  rather  splintery.  Somewhat 
brittle. 

Cowposftfcm,  according  to  Hisinger,  (Afhand.  iv,317,) 

SUica,  35-850 

Protoxyd  of  iron,  21*810 

Protoxyd  of  manijranese,  21*140 

Basic  muriate  of  mm,  14*095 

lime,  1-210 

Water  and  loss,  5*895 

Becomes  reddish-brown  in  the  blowpipe  flame,  and  emits  oopioos  fumes  of  nrarittie 
acid.  In  a  strong  heat  it  fuses  to  a  black  slag,  which  at  last  becomes  a  round  globule, 
attractable  by  the  magnet  With  borax  it  fuses  readily,  and  presents  the  appearances  char- 
acteristic of  iron  and  manganese.  It  dissolves  in  muriatic  acid,  leaving  a  small  residoam 
of  silica. 

Obs.  Pyrosmalite  has  been  found  only  at  Bjelkegruvan,  one  of  the  iron  mines  of  Nord- 
meurk  in  Wermeland,  Sweden,  where  it  is  associated  with  calc  q»ar,  pyroxene,  apopbjllite, 
and  magnetic  iron.^  A  crystal  from  this  locality,  in  the  museum  at  btockholm,  is  nesdy 
an  inch  in  diameter  and  one  and  a  quarter  inches  lon^,  and  weighs  five  and  a  half  ounces; 
its  form  is  a  six-sided  prism.  The  secondary  form  given  above,  is  presented  by  a  eiystal 
in  the  cabinet  of  Mr.  Heyer,  of  Dresden. 

The  name  Pyrosmalite  is  derived  from  wv^,  fire^  and  'oa/if ,  o(2or,  and  alludes  to  the  odor 
given  off  before  the  blowpipe. 
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COBALT  BLOOM.    CoBiXTALus  rubbllub. 

uimmmmmM  Eiiclai»-Hal<rfde,  Haid  and  M.  Primade  Red  Cobalt ,  J.  Red  Cobalt  Ochre.  Araeniate 
<Cobalt.   Cobalt  Mka.    Diaiaenlate of  Cobal^  Tkffm.    Kobalt  biUtbe,  ^ow.    Cobalt  Anettiat«,  IT. 

Primary  form^  a  right  rhomboidal  prism  ;  M  : 
T=124o  5K  Secondary  form,  M  :  6=149^  12', 
e  :  6=118°  23',  T  :  €=155°  6',  T  :  e'=\ZT'  6',  e  : 
e=l3(P  l(y,  ^  :  6^=94°  12^  Surface  P  and  T  ver- 
tically striated.  Cleavage  parallel  to  P  highly 
perfect,  indistinct  parallel  to  M  and  T.  Imperfect 
crystallizations :  globular  and  reniform  shapes, 
having  a  drusy  surmce,  and  a  columnar  structure : 
sometimes  stellate,  and  thus  aggregated.  Also 
pulverulent,  incrusttng  other  minerals. 

H.=l-6— 2;  the  lowest  degree  upon  P.  G.=2-948.  Lustre  o{ 
P  pearly,  especially  of  the  cleavage  face ;  of  other  faces,  adaman- 
tine, inclining  to  vitreous :  also  dull  and  earthy.  Streak  a  little 
paler  than  the  color.  Color  crimson  and  peach-red,  sometimes 
pearl,  or  greenish-gray.  The  red  tints  incline  to  blue,  if  seen  in  a 
direction  perpendicular  to  P.  The  dry  powder  has  a  deep  laven- 
der-blue tmge,  which  is  not  the  case  when  the  mineral  is  crushed 
in  water.  Transparent — subtranslucent  Fracture  not  observable. 
Thin  lamins  flexible  in  one  direction.    Sectile. 

C^mpotUt&tif  acoordiiig  to  Buchdz,  (Gehlen's  Joura.  3d  aer.  ix,  314,)  Anenie  acid  37'9, 
oxjd  of  cobalt  39-9,  water  2St9.  Darkens  per  se  in  the  blowpipe  flame,  and  emits  copioiis 
vtenical  fames ;  in  the  reducing  flame,  it  fuses  to  a  globule  of  arsenid  of  cobalt  With 
bvix  and  other  fluxes,  it  jrields  a  fine  Uue  glass. 

Oh.  It  occurs  at  Schneeberg  in  Saxony,  in  micaceotis  scales,  stellalarly  aggregated. 
Brilfiant  siKciniens,  consisting  of  minute  aggregated  crystals,  are  met  with  at  Saalfield 
in  Thonngia ;  and  at  Riegelsdorf  in  Hessia.    The  earthy  peach-blossom  varieties  have 


beea  observed  in  Dauphiny,  in  Cornwall,  and  at  the  lead  mine  of  Tpie  Bottom,  i 
in  Cumberland.    A  perfectly  green  variety  occurs  at  Flatten  in  Bohemia,  and  i 
iwi  and  green  tinges  have  been  observed  on  the  same  crystal. 

Cobalt  bloom,  when  abundant,  is  valuable  for  the  manufacture  of  smalt  This  species 
ntembles  red  antimony,  and  capillary  red  copper  ore.  Fiom  both  of  these  minerals, 
boweyer,  the  effects  under  the  Uowpipe  readily  distinguish  it  Moreover,  the  oobr  of  the 
fcnner  is  more  sombre,  of  the  latter,  more  brilliant  Uum  cobalt  bloom. 


ROSEUTE.     COBALTALOB  RHOMBIOUB. 

Pritnary  form,  a  right  rhombic  prism ; 
M:M=l32o48'.  Secondary  form,  the 
ftonexed  figure.  Cleavage  (distinct  and 
brilliant,  parallel  to  i.  Twin  crystals  are 
of  common  occurrence. 

H.=3.  Lw^/re  vitreous.  Streak  white. 
Color  deep  rose-red.    Translucent 

Aceording  to  an  imperfect  an^ysir  by  Children,  it  contains  Oxyd  of  cobalt,  lime,  arse- 
^  acid,  magnesia,  and  water,  before  the  blowpipe  it  parts  with  its  water  of  crystelUm- 
tion,  and  becomes  Mack.    With  borax  and  salt  of  phosphorus^  it  yields  a  blue  globule. 

Ots.    Its  only  known  locality  is  at  Schneeberg  m  Saxony,'  where  it  has  been  foond  ia 
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small  quantities  on  quartx.  It  resembles  cobalt-bloom  in  color,  and  was  at  first  nustaken 
for  it  Its  distinctive  characterBi  particularly  ciystallographic,  were  observed  by  Levy, 
wbo  named  the  mineral  after  the  distinguished  Dr.  Gustavus  Rose,  of  Berlin. 

ARSENITE  OF  COBALT.    Cobaltalos  oobrackus. 

Earthy  inorastation  of  a  carmine-red  or  rose-red  color.    Consists  of  aiseooas  acid, 
cobalt,  and  water.    Acts  before  the  blowpipe  like  cobalt  bloom. 

WHITE  LEAD.    Cronalub  rhombicw 
DIpriMnatie  Lead-Baryte,  JK    Wlilte  Lead  Oie.    Carbonate  of  Lead.   Cmtm^Btmd.  BMErde,^flr» 

Primary  form^  a  right  rhombic  prism ;  M :  M=117^  13',  and  62^ 
47'.    Secondary  forms : 

a. 


JohanngeoTKenstadL 


JohanBgeouMwiadt. 

M  :  e=121o  24'.  M  :  e'=15(r  2'.  a  :  a=UOo  15/^  ^^  390  45/. 
i  :  a'=146<^  2(y,  i :  a=l09o  63'.  Cleavage  parallel  to  M  often  per- 
fect. Compound  crystals^  figures  5,  6,  8,  PI.  IV.  Imperfect 
crystallizations^  rarely  fibrous,  often  granularly  massive  and  im- 
palpable. 

H.=3 — 3*5.  G.=6-465 — 6-480.  Lustre  adamantine,  inclining 
to  vitreous  or  resinous ;  sometimes  pearly.  The  former  is  some- 
times metallic,  if  the  colors  are  dark.  Streak  white.  Color  white, 
gray,  grayish-black,  sometimes  tinged  blue  or  green  by  some  of  the 
salts  o? copper.  Transparent — subtranslucent.  Fracture  conchoi- 
dal.    Very  brittle. 

Comfoniion,  according  to  Klaproth,  (Beit  iii,  167,)  and  Thomson, 

Leadblllt. 
Cartwnic  acid,  16*00  16*406 

Protozjdoflead,  SSHK)  83*534 

Water,  2*00=100,  K.      0*060=.100,  T, 

Befiore  the  blowpipe  it  decrepitates,  becomes  yellow,  then  red,  and  finally,  with  caie,  a 
globule  of  lead  may  be  obtained.  It  dissolves  readily,  and  witli  effervesoence  in  dilote 
nitric  acid. 

Qbs.  Leadfaills  and  Wanlookhead  are  among  the  finest  localities  of  this  miaeral.  At 
Ihese  places  it  occurs  with  other  ores  of  lead  in  transition  slate.  BeautaM  crystals  ait 
met  with  at  Johanngeor^enstadt :  at  Nertchinsk  and  Beresof  in  Siberia ;  near  Boon  <a 
the  Rhine ;  at  Claumial  in  the  Harts ;  at  Bleibetg  in  Carinthia ;  and  at  Mies  and  Ptsi- 
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bnm  in  Bolieinia.  In  England,  it  has  been  observed  at  Alston  Moor,  Keswick,  and  par- 
ticulailj  in  Coniwall,  where,  in  the  mine  of  St  Minvers,  it  occurs  in  exceedingly  delicate 
erjstals.  Opaque  pseudomorphs,  imitative  of  crystals  of  Anglesite,  have  been  met  with 
at  LeadhiUs. 

Fine  crystals  have  been  obtained  at  the  PCTkiomen  lead  mines,  near  Philadelphia.    It 
also  occurs  at  Valleys  Diggings,  Jefferson  Co^  Missonri,  and  in  other  mines  of  the  West 
rthe 


Brigham's  mines,  near  the  BlRie  Mounds,  affords  it  in  considerable  quantities.  It  occurs 
as  an  incrtutation,  at  Southanaptoo,  Mass.  The  lead  mines  of  St  Lawrence  Ca, 
N.  Y.,  contain  much  of  this  ore,  but  it  hp  not  been  observed  there  in  a  crystalline 
state.  Splendid  crystallized  specimens  are  obtained  at  Austin's  mines,  Wythe  Co,  ^- 
ginia,  and  in  Davidson's  county,  North  Carolina. 

CORNEOUS  LEAD.    Cronalus  quadratus. 

Oitfmu—oas  L««d-Bar7te,  Jlf.    Mailo-CarkoMte  of  Load.    Chloro^^srboiiate  of  Ltad, 
BleUionien  •/  the  Qemuuu. 

Primary  form,  a  right  square  prism.  Sec- 
ondary forms,  similar  to  fiprs.  53  and  61,  PI. 
I ;  and  also  combinations  of  the  two.  M  :  c= 
136° ;  also  the  annexed  figure.  M  :  e=146° 
64'.  P :  e=123o  6^,  Brooke.  Cleavage  bright 
parallel  to  M,  and  the  diagonals. 

H.=2-76— 3.  G.=6— 61.  Lustre  adaman- 
tine. Sireak  white*  Color  white,  gray,  and 
yellow.     Transparent — translucent.    Rather  sectile. 

Compontwrtf  according  to  Klaproth,  (Beit  iii,  141,) 

O^grd  of  lead  85*50,  muriatic  acid  8*5,  and  carbonic  acid  with  some  vrater  6Ofe«100, 
which  is  eqoivalen^  to  lead  31*57,  chlorine  10*93,  ozyd  of  lead  51*50,  and  caiboiiic  acid 
ficlOO. 

Before  the  blowpipe  it  melts  readilj  to  a  yellow  globule,  which  on  cooling  becomes 
white  and  crystalline.    On  charcoal,  lead  is  obtained. 

On.  The  localities  of  this  rare  mineral  are  Matlock  in  Derbyshire,  and  Hausbadeo, 
near  Badenweiller,  in  Germany ;  also  Southampton,  Mass.,  in  the  United  States.  At  each 
of  these  localities,  it  accompanies  other  ores  of  lead. 

COTUNNITE.    Cronalus  Vesuvianus. 
CoCQimia,  M^nHcelli,   Cotunnlte,  y«n  KobeU.    Chlorid  of  Lead,  Thowia^n. 


In  acicular  crystals. 
May  be  scratched  by  the  nail, 
silky  or  pearly.    Streak  white. 


Lustre  adamantine ;  inclining  to 
Color  white. 


CvmfotUioni  according  to  Berzelius,  Chlorine  25*48,  and  lead  74*53. 

It  fuses  readily  in  the  lame  of  the  Uowpipe  and  colors  the  flame  Uue,  dving  off  wfait0 
vapors,  which  condense  on  the  charcoal  With  carbonate  of  soda  it  yields  a  globule  of 
lead.    It  dissolTCS  in  aboot  twenty^seven  times  its  wei|[ht  of  cold  water. 

Obs.  This  mineral  was  observed  by  Monticelli  and  Covelli,  in  the  crater  of  Mount  Ve- 
suvius, aftor  the  eruption  of  1822.  It  was  accompanied  with  ddoiid  of  iodipiB,  and 
chlorid  and  sulphate  of  copper.  It  was  named  in  honor  of  a  distinguished  medical  man 
at  Naples. 

CERASITE.    Cronalus  PERrronus. 

Peritooow  LeaitBaryte,  Jlf.  Uariala  of  Lead.  Dlchlorid  of  Lead.  BersdUa,  X,««f .  Mendlfflle. 
Kemite. 

Prifnary  ftn^m,  a  right  rhombic  prism ;  M  :  M=102^  27'.  Oc- 
curs in  fibrous  or  columnar  masses,  often  radiated ;  admits  of  a 
highly  perfect  cleavage  parallel  to  M. 
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H.=2*5 — 3.  G.=7 — 7*1.  Lustre  pearly  upon  cleavage  faces. 
Streak  white.  Color  white,  with  a  tinge  of  yellow  or  red.  Feebly 
translucent — opaque. 


Lead, 
Chlorine, 
Carbonic  acid,  . 
SUica, 
Water, 

83-2 
13-77 

103 

1-46 

0-54=100 

It  decrepitates  ilightljr  under  the  heat  of  the  bbwpq>e,  and  readily  ftaem,  ytodmoDg  a 
globule  of  a  deeper  yellow  color  than  the  original  specimen.  On  charcoal,  lead  noay  bt 
obtained.  Treated  with  peroxyd  of  copper  and  salt  of  phofl|ihorua,  the  flame  fisffimfw  an 
intensely  blue  color. 

Obs.  This  rare  mineral  occurs  at  the  Mendip  Hills,  in  Somersetshire,  oo  earthy  Uaek 
inanganese.    Its  name  is  derived  from  Ktpmf,  korn, 

LEADHILLITE.    Croiulus  AORoroirot. 

AnNoooai  Lesd-Danrte,  M.  Balphato-Tricarbonate  of  Lead,  Brocks,  Ed.  PhU.  Jour,  ifl,  U7.  Btea^ 
Mdal  CadMNiale  of  Leid. 

Primary  form,  an  acute  oblique 
rhombic  prism ,  P :  M=89o  36',  M  :  M= 
69^  4(y.  Secondary  form,  the  plane  J 
truncates  the  front  lateral  edge.  M  :  i= 
119°  5(y.    Cleavage  :  basal,  perfect ;  in 

traces  in  the  direction  of  M  and  B. 

H.=2-5.     G.=6-2 — 6*6.     Lv^tre  of  the  basal  planes  pearly,  other 

parts  resinous,  somewhat  adamantine.    Streak  white.    Color  white, 

passing  into  yellow,  green,  or  gray.     Transparent — translucent. 

Conchoidal  fracture  scarcely  observable.    Rather  sectile. 

CcmpotUion,  according  to  Beizelius, 

Carbonate  of  lead,  71*1 

Sulphate  of  lead,  30-OslOM 

Befinre  the  blowpipe,  it  intumesces  at  first,  and  then  turns  yellow ;  but  returns  to  a  while 
color  on  cooling.  Elasily  reduced.  Effervesces  briskly  in  mtric  acid,  and  leaves  s  white 
predpitate. 

Obs.  This  ore  has  been  found  principally  at  Leadhills,  associated  with  odier  ores  of 
lead,  in  a  vein  traversing  jfraywacke ;  Grenada  is  also  stated  to  be  a  localitv  of  it  Tbie 
otystals  seldom  exceed  an  inch  in  length,  and  are  commonly  smaller.  The  OMBpound 
fbifms  are  very  complex. 

DIOXTUTE.    Cronalus  ruziUB. 

TrlMatoMal  Lead-Baiyte,  JIf.  anlphato-Cartwutfe  of  Lead,  Br0»k§,  E4.  PtaU.  Jonr.  Ill,  117.  Laufklto. 

Primary  form,  an  obliqne  rhombic 
prism.  Secondary  form  ;  plane  M  is 
usually  founded,  and  the  crystals  ag- 
gregated lengthwise  and  seldom  distinct 
Cleavage  parallel  to  the  shorter  diago- 
nal ;  LaminsB  flexible  like  gvpsum, 
H. — 2 — ^2-6.    G. = 6-8 — 7.    Lustre  of  the  cleavage  Uu:e,  pearly ; 
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Other  parts  adamantine,  inclining  to  resinous.    StrecUc  white.   Color 
jpreenish-white,  pale-yellow  or  gray.    Transparent — translucent. 

Compomtumy  acoordmg  to  Brooke,  Caibonate  of  lead  4&9,  and  stdphate  of  lead  53*1. 
Fines  before  the  blowpipe  to  a  (grlobule,  which  it  white  on  cooling.  Dissolves  in  nitric 
acid*  but  without  a  perceptible  cmTervescence. 

Obs.  It  occurs  at  Leadhills,  with  other  ores  of  lead.  A  massive  variety  has  been  dis- 
eovesed  in  Siberia. 

Dioxytite  was  named,  in  allusion  to  its  containing  two  acids,  from  Sis,  two,  and  ofv(, 

AN6LESITE.    Cronalub  pkismaticub. 
» 
Primistlc  Lead-Baryte,  M.   Sulphate  of  Lead.    Lead  Vitriol.    Bid  Vitriol. 

Primary  form^  a  right  rhombic 
prism ;  M  :  M  =  103°  49'.  Second- 
ary form^  M  :  e«  141°  54',  M  :  e  = 
128-^  6',  P :  a=14(P  36^,  P  :  e=  IIS^ 
40',  P  :  e  or  c=90^.  Cleavage  paral- 
lel to  M  and  P,  but  interrupted.  The 
planes  M  and  c  are  often  vertically 
striated,  and  a,  horizontally.  Imper- 
fect crystallizaiions:  liyoaellar  and  granular  varieties  are  of  freqaait 
occurrence. 

H.=2-75--3.  G.=6-269— 6-298.  Lustre  highly  adamantine  in 
some  specimens,  in  others,  inclining  to  resinous  and  vitreous. 
Streak  white.  Color  white,  tinged  yellow,  gray,  green,  and  some- 
times blue.  Transparent— opaque.  Fracture  conchoidal.  Very 
brittle. 

CttiMosition,  aocordiiv^to  Klaprotfa,  (Beit  iii,  163|)  Stromeyer,  (Hoffinan*s  Handbooh, 
iT,  43  J  and  TliQmsoii,  (mm.  i,  559,) 

LMdIillIs. 
25-655 
74045 


Leadbllls. 

Sulphuric  acid,                  25*75 

26-0191 

Praioxydoflead,                70-50 

72-9146 

Ptotozyd  of  iron,                 

0-1151 

Pkotozyd  of  manganese,      

01654 

Water,                                  2-25=98-5,  K. 

0-1242. 

0-1242=99-3384,8.    0-300=100,  T. 

In  the  flame  of  a  candle  it  decrepitates,  and  the  surface  frequently  assumes  a  slightly 
reddish  tinge.  In  powder,  it  melts  in  the  blowpipe  flame  to  a  white  slag,  which  yields 
metalHc  lead  by  the  addition  of  carbonate  of  soda. 

Obs.  This  ore  of  lead  results,  in  many  instances,  from  the  decomposition  of  ffalena. 
At  T<eadhill«  it  fiecpently  occurs,  occupying  the  cubical  cavities  of  galena,  or  is  disposed 
on  the  sur&ce  of  this  ore.  This  locality,  and  also  Wanlockhead,  afibni  large  and  beautifnl 
pystak  of  this  mineral,  some  of  which  are  transparent,  of  a  tabular  fonn,  and  are  several 
inches  in  diameter.  Pary's  mine  in  Anglesea,  Mellanoweth  in  Cornwall,  Clausthal  and 
Zdkriidd  in  the  Hartz,  and  Badenweiler  in  the  Brisgau,  are  other  locahties.  Small,  but 
eztremdy  perfect.tran^Munent  crystals,  have  been  brought  from  Fondon  m  Grenada.  Tlie 
masshre  varieties  are  met  with  m  Siberia,  Andalusia,  and  Alston  Moor. 

In  the  United  States,  it  occurs  in  the  Missouri  lead  mines,  at  the  lead  mine  of  South- 
anqiton,  Mass.,  and  of  Rossie,  N.  Y.,  and  with  galena  at  the  Walton  gold  mine,  Lomsa 
Ca,Va. 

36 
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HEDYPHANE.    Cronauw  i 
HedrptaB,  Br»»t.    Sekwiii.  J.  d«  CtaB.  lU,  lait. 

Occurs  in  amorphous  masses  traversed  by  numerous  fissures ; 
also,  according  to  Breithaupt,  in  short  hexagonal  prisms. 

H.=3*5 — 4.  G.=5-46 — 6-493.  Lvsire  adamantine;  sonoetimes 
subresinous.  Streak  and  Color  white,  or  grayish-white.  Trans- 
lucent 

Cmnfotitionf  according  to  C  Kersten,  (Aim.  de  Ch.  et  de  Ph.  zlTiii,  178,) 


Protoxyd  oflead. 

52-950 

lime. 

14-034 

Chloiine, 

9-029 

22-780 

PhofphoQC  acid. 

8-207-100 

Fusee  before  the  blowpipe  to  an  opaque  rlobule,  which  does  not  crjstalfise  on  ooo&n^. 
Tinges  the  flame  greenish-blue,  without  fwoducinf  any  odor.  With  salt  of  phoqihoniB  4, 
froths  and  gives  out  the  odor  of  muriatic  acid.  Globules  of  lead  are  obtained  on  charcoal, 
and  white  arsenical  fumes  are  given  oC  A  scoria  remains,  which  is  not  reducible  in  the 
interior  flame,  but  crystallixes  on  cooling. 

Obs.  It  occurs  at  LongtMmshyttan  in  Sweden,  associated  with  brown  garnet  and  axaa- 
ganese  spar.    Its  name  is  derived  from  4^,  sioee<,  and  f«/Mcy,  to  ^ff^^' 

FYROMORPHITE.    Ckonalub  hszaqonus. 

Rbombobedral  Laad-Baryte.  PhtMipliate  of  Lead.  Braanblsters,  GrSablelers,  Warn,  aad  Btg. 
Traubwbld,  Hm*. 

Primary  form^  a  hexagonal  prism.  Secondary  form^  fig.  125, 
PI.  11 ;  M  :  c=l6(y>,  M  :  e=l30o  22^,  e  :  e=l42^  \2f.  Cleavage  in 
traces  parallel  to  M.  M  commonly  striated  horizontally.  Imper- 
fect crystallizations:  globular,  reniform,  and  botryoidal  forms, 
having  a  columnar  structure ;  also  fibrous  and  granular ;  grains 
strongly  coherent. 

H.=3  5— 4.  G.=6-5871— 7048.  Liw/re  resinous.  Streak vih\% 
sometimes  yellowish.  Color  green,  yellow,  and  brown,  of  different 
shades ;  sometimes  fine  orange-yellow,  owing  to  an  intermixture 
with  chromate  of  lead.  Subtransparent — subtranslucent.  Frac- 
tare  subconchoidal,  uneven.    Brittle. 

CbmposttMfi,  according  to  Kersten,  (Ann.  de  Ch.  et  de  Ph.  zlviii,  157,) 

P0l99pkmriu,  Frdbcri.  Brown  trymaiM,  Mies. 
Protox.  lead,                    72-17  81-330 

Lime,  6-47  0-430 

Chlorine,  2H)0  1-909 

Pho^»horic  acid,  19-36—100  16-331^x100 

Klaprath,  (Beit  iii,  146,) 

BiQWB,  Hod  Goet  Green.  Zsebopan. 
Ptotoroflead,                78-58  78*40 

Muriatic  add,  1-65  1-70 

jd  of  irao,  0-10 

19'73»«99-96  18*37a98-57 
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IIm  Tiriety  PolysphflBrito  oecim  in  small  spheres  of  a  brown  color. 

Beioro  the  blowpipe,  on  charcoal,  it  melts  without  addition,  and  the  globule  on  cooling 
aasomes  a  pdyhedral  form,  and  a  dark  color.  In  the  reducing  flame,  the  globule  becomes 
bhiisfa.    Dissolves  readilj  in  heated  nitric  acid. 

Obs.    PyroBKHphite  occurs  principally  in  yeins,  and  accompanies  other  ores  of  lead. 

Fine  specimens  occur  at  Lraidhills  and  Wanlockhead ;  at  roullaouen  and  Huel  Goet 
in  Bntanny ;  at  Zschopau  and  other  places  in  Saxony ;  in  Bohemia ;  and  at  Sonnenwir- 
bel  near  freiberg. 

Prromoiphite  has  been  found  in  fine  mecimens  at  the  Periuomen  lead  mine  near  Phila- 
deiphia,  but  it  is  not  abundant:  also  in  Maine  at  the  Lubec  lead  mines  and  the  mine  in 
Lenox;  in  New  York,  a  mile  south  of  Singling;  in  Massachusetts  sparin^y  at  the 
Southampton  lead  mines.  Crystallizations  of  great  beauty,  presenting  bnght  green  and 
gray  eokurs,  are  obtained  at  the  lead  mine  in  Davidson  Co.,  N.  C. 

The  name  PyrmnorfhiU  is  from  wp,  fire,  and  ftopfHf  fwrn,  and  alludes  to  the  crystalline 
fcnn  the  globule  assumes  <m  cooling. 


MIMETENE.    Cronalub  alluceub. 

Braebyr^pons  Lead-Baryte,  JIf.  Green  Lead  Ore.  Aiwnate  of  Lead.  Oranblelerz,  (in  part,)  W. 
TnobenbicS,  Umt.   Rbomboidal  Lead  Spar,  Jom, 

Primary  form^  a  hexagonal  prism.  Secondary  form^  the  pri- 
mary with  the  basal  edges  replaced ;  e  :  e=142o  39',  M :  e=129^  SC. 
Cleavage:  basal,  imperfect;  parallel  with  M  in  traces. 

H.=2-75 — 3*6.  G,=6-41,  Gregor.  Lustre  resinous.  Streak 
white.  Co/orpale-yellow,  passing  into  brown.  Subtransparent — 
translucent.    Sectile. 

ComposUion,  accor^ng  to  W6hler,  (Pogg.  ir,  167,) 

Jobanogeorgenetadt. 
Protozyd  of  lead,  67*64 

Arsenic  acid,  21*09 

Lead,  7*39 

Chlonne,  2*56 

Fhosphoric  acid,  1*32==100 

IMasolTes  easily  in  nitric  acid,  especialljr  if  heated.  Before  the  blowpipe,  in  a  gold 
spoon,  it  fuses  to  a  biownish-jrellow  mass,  which  does  not  crystallize  externally  on  coohng. 
On  charcoal,  it  giTes  out  copious  arsenical  fumes,  and  afibras  a  globule  of  lead. 

Obs.  Fine  specimens  of  this  mineral  occur  at  Huel  Unity,  near  Redruth,  in  Cornwall, 
and  in  several  other  of  the  Cornish  mines ;  also  at  Beendston  in  Devonshire.  At  St  Prix, 
in  the  dqiartment  of  the  Saone,  in  France,  it  occurs  in  capillary  cr^^stals ;  at  Johanngeor- 
genitodty  in  fine  crystals  of  a  yellow  ccAor ;  at  Nertschinsk,  Siberia,  in  reniform  masses 
of  a  brownish-red  color. 


NUSSIERTTE.    Cbonalub  rhombohedrus. 
NoMlerlte,  DoMhauter;  Q.  Barrutlf  Ann.  de  Cblm.  et  de  Pb.  IzU,  817, 

Primary  form,  rhombohedral ;  stated  to  occnr  in  very  obtuse 
rhombohedrons,  almost  lenticular.  It  is  generally  found  in  implant- 
ed manunillary  masses. 

H.=4.  G.=5-0416,  Z»«*^rd  greasy,  feeble.  Streak  yellowish- 
white — grayish.  Color  yellow,  greenish,  or  grayish.  Fracture 
somewhAt  conchoidal. 
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SiUca, 

7-ao 

Chloridoflead, 

7-65 

PlioephmtooflBiid, 

56^ 

Phoq>hate  of  lime. 

83^ 

Arsenate  of  mm. 

6-5(W:99^ 

Hie  aiUea  it  itated  to  have  bee»  dsivod  from  tbe  matrix.  Bamel  alto  wi|hmiiw  the 
chlorid  of  lead  and  anenato  of  iron  acddartal,  and  tbe  mioflral  to  be  a  aiaiple  cwnpoBiid 
of  phoaphate  of  lead  and  phosphate  of  Kme. 

Before  the  blowpipe,  on  charcoal,  it  afibfds  a  wfaitieh  enamd ;  with  bofax  it  yields  a 
yellowish  frlass.    Diasolyes  easily  in  nitric  acid  without  eflferfescguce. 

Obs.    Tliis  mineial  was  diseomed  b^  BL  J.  Danfaaaaer,  at  the  miiia  of  'Swmhe  nesr 
Beauieu,  department  of  the  Rhone,  in  France,  where  it  occom  on  quarts,  i 
plomlKMeainito  and  Dreehte.    It  was  named  after  its  locality. 


SELENATE  OF  LEAD.    Cronalub  siuucifuuts. 
Kertttn,  PoB<  xl^l*  977. 

In  small  spheres  and  botryoidal  masses.  Cleavage  dislinct  in 
one  direction. 

H.=3 — 4.  Lustre  greasy — ^ritreous.  Streak — powder,  white. 
Color  sulphur-yellow.    Brittle.    Fracture  fibrous. 

According  to  Rose*s  examination,  it  consists  of  sdenic  acid  and  oxyd  of  lead,  with  a 
small  proportion  of  oxyd  of  copper.  On  coal  it  ftises  readily  to  a  black  sla^,  giving  off  a 
strong  seJeniom  odor,  and  is  nnally  reduced  to  a  metallic  globule.  With  borax  it  fuses 
and  forms  a  yellowish-^^n  pearl,  which  is  of  the  same  color  on  cooling.  With  soda,  on 
charcoal,  metallic  lead  is  obtEiined. 

Obs.  Occurs  with  a  sdenid  of  antimony  and  lead,  malachite,  etc.,  at  the  Friederidis- 
gliick  mine,  near  Hilburghansen.. 

MOLYBDATE  OF  LEAD.    Ceonalds  ttkamidalis. 
PyrHBktal  LMdBsrytit,  JC    0«ll>««ten,  ITini.    TaUowLeadOra.    BM|elh,jrM#.    BMaolTbto. 

Primary  fornix  a  square  octahedron ;  A :  A  (over  a  terminal 
ed^)=99'^  4(y ;  A  :  A  (over  a  basal  edge) 
=131°  35^.  Secondary  fornis^  similar  to 
fig.  54,  PI.  I ;  also  the  annexed  figure,  e^:  e' 
(over  basal  edore)=ll6°  7^  A  :  a'=:160^ 
46^  & :  e''=168o  49^,  e'':  e''  (over  a')=llff> 
26^,  &' :  e'  (over  e')=92o  43'.  Cleavage 
very  smooth  parallel  to  A.  It  occurs  also 
granularly  massive ;  grains  of  various  sizes, 
and  firmly  coherent. 
^^  H.=2-75— 3.  G.=6-706,Hatchctt;  6-76, 

«i^^.  Haidinger.       Lustre   resinous.       Streak 

white.  Color  wax-yellow,  passing  into 
orange-yellow ;  also  siskin  and  olive-grem,  yellowish-gray,  gray- 
ish-white. Sul)transparent — subtranslacent.  Fradure  sobcon- 
choidal.    Brittle. 
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— c-98-67,  K. 

0-28-98-76,  H. 

*    BARYTINBA.  9S1 

Comfmition,  aeoordmr  to  Elaproth,  (Beit  ii,  275,)  Hatcliett,  (FhiL  Trmg.  1796,  p. 
9330  and  GSbtA,  (Schweigger's  Jahrbnch,  vii,  71.) 

IMybdie  acid, 

Phitozydoflead, 

Ozyd  of  iron, 

fiflica,  ■     »a98-67,  IC        0-28»98*76,  H.     — «98*5,Q. 

A  rod  ▼ariety  o«iilaii»a  a  ftw  per  cant  of  ekramie  meid. 

In  the  blowpipe  flame  it  decrepitates  briskly,  and  becomes  of  a  darker  ecJor,  which 
oobr  afterwards  disappears.  On  charcoal  it  iiises  and  is  absorbed,  leaying  behind 
dobolea  of  metallic  lead.  With  bmrax  in  the  eiterior  flame,  it  fuses  readily  to  a  color- 
Ms  glaaa.  In  the  interior  flame,  the  glass  is  transparent,  bat  on  cooling  becmaes  all  at 
oDCf  dariL  and  opaque.  Melts  r^Uy  with  salt  of  phosphorus,  producing  a  gieen  glasa, 
when  the  proportion  of  the  mineral  is  small,  but  black  and  opaque,  if  large. 

Obs.  This  species  occurs  in  veins  in  limestone  with  other  ores  of  lead,  at  Schwar^ 
senbach,  Bleibeiv,  and  Windish-Kappd  in  Carinthia.  It  is  also  met  with  at  Retzbanja 
in  Hungary,  and  at  Moldawa  in  the  Bannat,  where  its  crystals  are  red  and  have  oonsid* 
«able  resemblanoe  to  chromate  of  lead. 

It  is  found  in  small  quantities  at  the  Southampton  lead  mine,  Mass.,  and  at  the  Per- 
kiomen  mine  near  Philadelphia. 

A  bane  moiybdtUe  of  had  has  been  eramined  by  BoassiDgaalt,  fiom  near  Pao^ikMia 
in  Sooth  America. 

VANADINITE.    Crohalds  vANADiTEnuB. 
Vanadate  of  Lead.    VanadlnUelers. 

Primary  formj  a  hexagonal  prism :  occurs  mostly  in  implanted 
gbbules  or  incrustations. 

H.=2-76.  G.=6  6623— 7-23.  Lustre  of  surface  of  fracture 
resinous.  Streak  white  or  yellowish.  Color  light  brownish-yel- 
low, straw-yellow,  reddish-brown.  Subtranslucent — opaque.  jFVac- 
Itire  even,  or  flat  conchoidal.    Brittle. 

Compatitiffh  according  to  Berzelius,  Chlorid  of  lead  35*33,  Tanadate  of  lead  74*00, 
hydrous  ozyd  of  lead  0*67,  (Mexican  variety.)    Dr.  R.  D.  Thomscm  obtained 


Chlorine, 

2-446 

Lead, 

7*063 

Protor^doflead, 
Vanacuc  acid, 

66*326 

23*436 

Peroiyd  of  iron  and  silica, 

0*163«99*434 

Before  the  blowpipe,  in  a  pair  of  forceps,  it  fuses,  and  retains  its  yeUow  odor  on  cool* 
ing:  if  Kept  some  tone  in  fusion,  however,  it  changes  into  a  steel-gray  porous  mass, 
which,  upon  charcoal,  yields  globules  of  metallic  lead.  On  charcoal  it  iiises  with  much 
frothin|r  into  a  bead,  resemblmg  the  original  assay.  It  forms  green  solutions  with  the 
tubhunc  and  muriatic  acids,  and  a  beautiful  jrellow  solution  wiUi  nitric  acid. 

Obs.  This  mineral  was  first  discovered  at  Zimapan  in  Mexico,  by  Del  Rio.  It  baa 
«nce  been  obtained  among  some  of  the  old  workings  at  Wanlockhead  in  Dumfriesshire, 
where  it  occurs  in  small  globular  masses,  sprinkledover  calamine,  or  ibiming  thin  coat- 
ings on  the  surface  of  that  mineral,  and  also  in  hexagonal  crystals.  • 

T.  Damour  has  described  a  **  xineiferous  and  eupriferotu  vanadate  of  lead/*  (Ann.  des  M. 
Jj,  161, 1837,)  which  is  probably  a  mechanical  mixture  of  this  species  witli  the  oxyds  of 
sine  and  copper.    It  contains  6*345  of  the  fonner,  and  2*960  of  the  latter. 
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TUNGSTATE  OF  LEAD.    Cronau»  roNDEmoscm. 
DyiUaKMU  LMd-Buyte,  JIf.    Tiiiigit»teof  Lead.    Bcbeelbldspatb.    BcbeelMares  Bid.    BlelicbeeltL 

Primary  form,  a  square  octahedron  ;  A  :  A=99^  4*  and  131° 
3(y,  hevy.  Occurs  in  modilied  square  octahedrons  or  prisms; 
often  indistinctly  aggregated.  Cleavage  parallel  to  the  base  of  the 
prism. 

H.=:2-76— 3.  G=7-904— 8088.  Lwtre  resinous.  Streak 
white.     Cohr  green,  gray,  brown,  and  red.    Faintly  translucent 

Cotnpatition,  Tungstic  acid  52,  ozyd  of  lead  48. 

It  melts  before  the  blowpipe,  and  givca  off  vapors  of  lead,  leaving  a  dark-coloied  iob- 
metallic  anntalline  globule,  having  a  pale-grav  streak. 

Om.  Iringstate  of  lead  occurs  at  Zinnwald  in  Bohemia,  associated  with  quartz  and 
mica ;  also  at  Bleiberg  in  Carinthia,  accompanying  the  moljbdate  of  load. 


CHROMATE  OF  LEAD.    Cr(»ialu8  htacinthub. 
H««l-prlnutic  Lead-Baiyte,  JIf.    Eed  Lead  Ore.    CrocoliUe.    RotbUetoR. 

Primary  form,  an  oblique  rhom- 
bic prism ;  M  :  M=93o  4CK,  P :  M=: 
99°  11'.  Secondary  forms,  P  :  c= 
102°  20',  M  :  ^=136°  SO',  M:fc= 
133°  lO',  e :  §=119°  e  :.e=107o40'. 
Cleavage:  lateral,  tolerably  distinct: 
basal,  less  so.  Surface  M  streaked 
longitudinally.  The  faces  mostly 
smooth  and  shining.  Imperfed 
crystallizations^  imperfectly  colum- 
nar and  granular. 

H.=2-5-.3.  G.=6— 6004.  Ltis- 
tre    adamantine*vitreous.      Stre<dc 

ellow.     Color  various  shades  of  hyacinth-red.     Translu- 

ectile. 


orange- 
cent. 


Comwmtion  of  pure  chromate  of  lead,  Chromic  acid  31*85,  protoxjd  of  load  68*15. 

Blackens  in  the  blowpipe  flame,  and  decrepitates  if  quickly  heated,  but  may  be  fused 
to  a  shining  slag  containing  globules  of  lead.  It  under^^oes  a  partial  reduction  m  glan  ci 
borax,  at  the  same  time  colormg  it  green.  Dissolves  without  effervescence  in  nitnc  acid, 
and  produces  a  yellow  solution. 

Obsl  Siberia  is  the  principal  locality  of  the  chromate  of  lead.  It  occurs  also  at  Beresof 
in  narrow  veins,  traversing  decomposed  gneiss,  and  associated  with  gold,  pyrites,  gakna, 
Quartz;  and  Vauquelinite.  In  Brazil,  at  Conconhas  do  Campo,  fine  crystallized  specimeot 
are  met  with,  where  it  occurs  in  deonnposed  granite. 


Digitized  by 


Google 


BARYTINSA.  283 

MELANOCHROITE.    Ceonalos  rubbui. 
SubaetqukhroinftteofLradl,  Tkow^ 

Primary  farm,  a  rhombic  prism.  Crystals  usually  tabular,  and 
reticularly  interwoven.    Occurs  also  massive. 

Very  soft.  G.=5-76.  Lustre  resinous,  glimmerin/ar.  Streak 
brick-red.  Color  between  cochineal  and  hyacinth-red;  becomes 
lemoD-yellow  on  exposure.    Subtranslucent — opaque. 

Compontion,  according  to  Hermann,  (Fogg,  zxviii,  162,)  Chromic  acid  23*64,  protozyd. 
of  lead  76*36sslOO.  The  same  result  was  obtained  by  6.  Rose  in  a  late  analysis,  (Leonh. 
1839,575.) 

On  charcoal,  before  the  blowpipe,  it  fuses  readily  to  a  dark  mass,  which  is  crystalline 
when  ooUL    In  the  reducing  flame,  lead  is  sublimed.    It  gives  a  green  bead  with  the 


Oh.  It  occurs  in  a  limestone  rock  at  Beresofkk,  in  the  Ural,  associated  with  chromate 
of  lead,  Vauqudinite,  pyromorphite,  and  galena.  It  was  first  analyzed  and  decciibed  by 
H^nnanii- 

The  name  melanochroite  is  derived  torn  iu\a(,  block,  and  XP*«*  color. 


VAUQUELINITE.    Cronalus  VAUQUELcn. 
Html-priimatic  M  elaDocblor-Malachlte,  JIf. 

Primary  form^  an  oblique  rhombic  prism.  Occurs  usually  in 
minute  irregularly  aggregated  crystals,  of  a  dark  green  or  black 
color.  Compound  crystals,  similar  to  the 
aDDexed  figure ;  composition  of  the  third 
kind,  parallel  to  a  plane  on  the  acute  solid 
angles,  P :  P  (of  the  two  individuals)=134^ 
30',  and  P  :  «=149^  nearly.  Imperfect 
crystallizations:  reniform  and  botryoidal  shapes,  and  granular 
structure ;.  also  amorphous. 

H.=2-5 — 3.  G.=5*5 — 5-78.  External  lustre  adamantine,  often 
feint.  Streak  siskin-green  or  brownish.  Color  dark-green,  some* 
times  nearly  black.  Faintly  translucent — opaque.  Fracture  un- 
even.   Kather  brittle. 

Compontion,  according  to  Bertelius,  Ozyd  of  lead  60*87,  ozyd  of  copper  10*80,  chromic 
add2&-3d=100. 

Before  the  bkmpipe,  on  charcoal,  it  slightly  intomesces  and  fiises  to  a  gray  sub- 
metallic  globule,  yielding  at  the  same  time,  small  beads  of  lead.  It  is  partly  soluble  in 
iBtiieacid. 

Obi.  Vanqoelimte  occurs  with  chromate  of  lead  at  Beresof  in  Siberia,  generally  in 
mammilliited  or  amorphous  masses,  or  thin  crusts.  It  has  also  been  obeenred  at  Ptort 
Gibaod  in  the  Puy  de  Dome ;  it  is  stated  to  occur  along  with  the  chromate  of  lead  of 
BiaziL    Levy  gives  its  specific  prravity  at  6*8 — 7*3,  and  hardness  above  4*0. 

At  the  lead  mine  near  Sing  Smg,  it  has  been  found  by  Dr.  Torrey  in  green  and  brown* 
iih-green  mammillary  concretions,  and  also  nearly  pulverulent 
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CALEDONITE.    Ceonalcs  dutomub. 


Paratomoof  Lead-Baryte,  Haid.    Copreooa  BulpliataCarboDatt  of  Lead,  Bro^ht^  Bd.  PhD.  J.  O, 
IIT.    HaUMsarblet 

Primary  form,  a  right  rhombic 
prism  ;  M :  M=95o.  Secondary  farmf 
e' :  e'zirlOSo  M  :  &=132o  3(y,  P :  a= 
126S  P  :  6^=126^  P  :  e=115o  3(y, 
a'' :  a''=l43o  42',  Brooke.  Cleavage 
parallel  to  M  and  P  indistinct,  more 
obvious  parallel  to  e.  The  crystals 
are  sometimes  large  and  well  defined, 
but  usually  very  minute,  and  occa- 
sionally appear  in  buuches  diverging 
from  a  point. 

H.=2-6— 3.  G.=6-4.  Lustre  resinous.  Streak  greenish-white. 
Color  deep  verdigris  or  bluish-green  ;  inclining  to  mountain-green 
if  the  crystals  are  delicate.  Translucent.  Fracture  uneven. 
Rather  brittle. 


Compontion,  according  to  Brooke,  (Ed.  FhiL  X  iii,  119,) 


Sulphate  of  lead, 
CarDonate  of  lead. 
Carbonate  of  copper, 


55-8 
32-8 
11-4=100 


Eanly  reduced  before  the  blowpipe. 

Obi.    It  occurs  only  at  TieadhiHa  in  ScoHand,  aocampanyiog  the  other  one  of  lend  et 
that  locality. 


CUPREOUS  ANGLESITE.    Cronaloi  KBOMBomBua. 

DtplDgailb  LMd-Baiyte,  SoM.    Capreoui  Bulphate  of  Lead,  Brocks.    BleOasnr.  KmlMMnilb. 
Unarlt.  *^         "^ 

Primary   form,  a  right  rhomboidal 

Erisra  ;  M  :  1=95°  45',  as  determined  by 
laidinger.  Secondary  form,  the  annexed 
figure,  e :  e=119°,  Haidinger.  Cleavage 
very  perfect  parallel  to  M  and  T. 

H.=z=2-5— 3.  G.=5-3— 5-6.  Lustre  yH- 
reous  or  adamantine.  Streak  pale  blue. 
Translucent. 


Color  deep  azure-bloe. 


Cbmponiiont  according  to  Brooke,  (Ann.  of  FhiL  9d  ser.  ir,  117,)  Oxyd  of  lead  75/4, 
ozyd  ot  copper  18*0,  and  water  4'7s98*l.  In  the  htow)>ipe  flame,  it  aifbrds  indicatiaiiof 
copper  and  lead. 

Ob8.    This  mineral  occurs  only  at  Leadhillfl,  but  if  evCT  there  an  exceedingly  rue  t 
raL    Linaiet  in  Spain,  haa  been  rqiorted  aa  another  locality. 
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PLUMBO-RESINITE.    Cronalub  rehniporhib. 
Gvnmilqwtb,  Br.    SwnilnmtiMitf  of  Lead,  Thtmuon.    Plombgomme.    Blelgummi  §f  tk*  O^rmoM. 

AggregatioDS  of  columnar  particles  presenting  externally  reni- 
form  or  globular  shapes  ;  also  impalpable. 

H.=4 — 4-6.  G.=6-3 — 6-4.  Lustre  resinous.  Streak  white. 
Color  yellowish  and  reddish-brown  ;  also  yellowish-white.  Trans- 
lucent. Resembles  in  color  and  appearance  gum-arabic.  Fracture 
conchoidal. 

Compotition,  according  to  Benelius  and  Dufr6noy,  (Ann.  de  Ch.  liz,  440,) 

Protozyd  of  lead,  40-14  37-51 

Alumina,  37-00  34-S3 

Water,  18-80  1614 

SuIphinoDS  acid,  0-20  — ^ 

lime,  ox.  of  iron  and  mang.  1*80  PboB.  lead   7*80  (from  the  sransrue.) 

Silica,  0-60=98-54,  B.  2-1 1=97-79,  D. 

A  quick  api^cation  of  the  heat  of  the  blowpipe  produces  decrepitation,  and  it  soon 
pazta  with  the  water  it  contains,  but  does  not  fuse.  On  charcoal  it  forms  an  enamel,  like 
sooie  of  the  zeolites,  without  fusing.  With  borax  a  colorless  glass  is  obtained ;  a  reduc- 
tion of  the  ore  is  not  effected.  Goncentrated  muriatic  acid  decomposes  the  powdered 
phmibo-resinite. 

Obb.  It  occurs  in  clay  slate  at  Huelgoet,  near  Poullaoucn,  in  Brittany,  associated  with 
galena,  blende,  iron  pyrites,  and  pyromorphite ;  also  in  a  lead  mine  near  Beaujeu.  It  re- 
sembles some  varieties  of  mammillated  blende. 

MINIUM.    CEONAI.U8  Minium. 

Pulverulent,  occasionally  exhibiting,  under  the  microscope,  crys- 
talline scales.  The  crystal,  according  to  M.  Kapper,  is  a  right 
rhombic  prism  of  93°  44'. 

G.=4-6.     Color  vivid  red,  mixed  with  yellow. 

AccQcding  to  Mr.  Smithson,  it  is  a  Sesquozyd  of  lead.  In  the  reduction  flame  of  the 
bfewpipe,  globides  of  lead  are  obtained. 

Om.  It  occurs  at  Bleialf  in  Eifekl ;  Badenwnler  in  Baden ;  BriUon  in  Wes^ihalia, 
island  of  Anglesey  ;  and  Grass-hill  chapel,  in  Yorkshire.  It  is  usually  associated  with 
galeoa,  and  dso  with  calamine. 

It  is  abundant  at  Austin's  mines,  Wythe  Ca,  Va.,  along  with  white  lead  ore. 

PLUMBIC  OCHRE.    Cronalus  ochiuceus. 
BMglitte  tf  tk»  Otrwimu, 

Occurs  massive.  G.=8'0.  Lustre  AxiW.  iS^/reoA:  lighter  than 
the  color.  Color  between  sulphur  and  lemon-yellow.  Opaque. 
Does  not  soil. 

Compontiofij  according  to  Dr.  John,  Protozyd  of  lead  87-382,  carbonic  acid  3846,  oxyd 
of  iron  and  lime  0481,  ferruginous  silica  2*404=94-113.  Melts  readily  before  the  blow- 
pqie,  and  is  easily  reduced. 

Obs.  It  is  said  to  occur  at  Baidenweiler  in  Baden,  in  quartz.  Geralt  states  that  it  has 
been  ejected  from  the  Toloanoes  of  P<moeatapetl  and  Jztaccitnall,  in  Mexico. 

Ocem  at  AiMtin's  mines,  Wythe  Co.,  Va. 

37 
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SUPEROXYD  OF  LEAD. 


The  luperoxjd  of  Lead  has  been  met  with  at  Leadhills.  It  consists  of  lead  8&62,  and 
oxygon  13*38* 

AZURITE.    Cypralub  cherulbus. 

Prtamatle  Anire-M ■tactalte,  M.    Bhie  Copper  Ore.    Blae  Carbonate  of  Copper/  Blue  Malachite.) 
HjrdrohCarbooate  of  Copper,  Tkamtvk*    Cheaey  Copper.    Kupferlaiur.  \ 

Primary  form^  an  oblique  rhombic  prism ;  M  :  M=98°  SO^,  P : 
M=:91o  3(y.    Secondary  form,  P :  e=92° 
21',  a  :  ft=134o*66',  a  :  a  (over  P)=.99° 
32'.  C/carag-e:  lateral, perfect;  basal, dif- 
ficult.    Also  massive,  and  presenting  imi- 
tative shapes,  having  a  columnar  compo- 
sition ;  also  dull  and  earthy. 
H.=3-6— 4-25.    G.=3.5— 3-831.  Lustre 
jritreous,  almost  adamantine.    iSifreaAr  blue,  lighter  than  the  color. 
/  Color  various  shades  of  azurc-bluej  passing  into  azure  and  Berlin- 
^tlue.   Transparent — subtranslucenU  Fracture  conchoidal.  Brittle. 

Camwmtian,  aceordinf  to  Klapioth,  (Beit  iv,  31,)  Vauquelin,  (Ann.  de  Museum,  xz, 
1,)  and  Phillips,  (Joum.  Royal  Institution,  iv,  276,) 

(Carbonic  acid,  24-00  21-25  25-46 

^Oxydof  c(^»per,         70-00  70-00  69-08 

^  Water,  6-00=100,  K.  875=100,  V.  5-46=100,  P. 

It  blackens  when  strongly  heated,  and,  on  charcoal,  fuses ;  borax  is  colored  green.  It 
dissolves  with  efiervescence  in  nitric  acid. 

Ois.  Azurite  occurs  abundantly  in  splendid  crystallizations,  presenting  a  great  va- 
riety of  forms  and  brilliant  colors,  at  Chemy,  near  Lyons,  whence  it  derived  the  name, 
CheBsy  Copper.  It  also  occurs  in  fine  crystals  in  Siberia ;  at  Moldawa,  in  the  Bannat ;  at 
Wheal  Buller,  near  Redruth,  in  Cornwall ;  also  in  small  quantities  at  Alston  Moor  and 
Wanlockhead. 

This  mineral  occurs  in  indifferent  specimens  at  the  Perkiomen  lead  mine,  associated  with 
galena,  blende,  and  white  lead  ore  j  also  near  Nicholson's  gap,  in  the  Blue  Ridge,  Penn., 
apd  near  Sing  Sing,  N.  Y. ;  near  New  Brunswick,  N.  J.,  ukcrystals  coating  the  red  ahak. 

If  abundant,  blue  malachite  is  a  valuable  ore  of  copper^  When  ground  to  an  impal- 
pable powder,  it  fonns  a  blue  paint  of  a  bright  tint ;  but  itis  of  little  value  as  a  pigment, 
on  account  of  its  liability  to  turn  green. 


GREEN  MALACHITE.    Cvwullob  vuloaris. 

HenU-PriMnaUc  Habroneme-Malachite,  Jir.    Dlprlsmatic  Greeo  Malachite,  Jommm.   Green  Carbootia 
of  Copper.    Hydrous  dicarbouate  of  Copper.    Mountain  Green.    Atiaierx. 

Primary  form,  an  oblique  rhombic  prism ;  M  :  M=103°  42', 
P :  c  (plane  truncating  the  front  lateral  edge)  =118^  11'.  Cleavage  : 
basal,  highly  perfect ;  less  distinct  paraile!  to  e,  or  the  shorter  diag- 
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par- 


^ 


p^ 


3£ 


onal.  Compound  crystals j  composition  of  the  second  kind 
allel  with  the  obtuse  lateral  edge  of  the  prism. 
Imperfect  crystallizations^  in  fascicular  groups ; 
tuberose,  botryoidal,  and  stalactitio  shapes,  com- 
posed of  diverging  fibres  ;  also  fibrous ;  frequently 
granular,  or  earthy. 

H.=3-5— 4.  G.=4-008,  Haidinger.  Z^tt^/re  ad- 
amantine, inclining  to  vitreous ;  fibrous  varieties 
have  often  a  silky  lustre,  and  others  are  dull  and 
earthy.  iS/rcaA:  green,  paler  than  the  color.  Trans- 
lucent— subtranslucent — opaque.  Fracture  sub- 
conchoidal,  uneven.    Seldom  observed  in  crystals. 

Com/fonhcm,  according  to  Klaproth,  (Beit  ii,  387,)  and  Vauquelin,  (Haiiys  Mm.  iii,491») 

/Carbonic  acid, 
(  Oxyd  of  copper, 
VWater, 

Before  the  Uowpipe,  it  decrqiitates,  becomes  Uack,  and  is  partly  coDTerted  into  a  Ihak 
scoria.  With  borax,  it  fuses  easily  to  a  deep  ^reen  gflobule,  and  mtimatdy  aSMn  a  bead 
o^-eopper.    Dissolves  with  effervescence  in  mtric  acid. 

f  Green  nudachite  usually  accompanies  the  other  ores  of  copper^  Perfect  crystals  are 
Vote  rare.  The  fibrous  variety  occurs  abundantly  in  Siberia,  at  Cnessy  in  France,  and 
in  the  old  mine  at  Sandlodge  in  Shetland ;  the  compact  occurs  at  Schwatz  in  the  Tyrol ; 
also  at  Cornwall.  At  the  copper  mines  of  Nischne  Tagilsk,  belonging  to  M.  Demidoff,  a 
bed  of  malachite  was  not  long  since  opened,  which  it  was  supposed  w^d  jrield  1000  cwt 
of  this  ore ;  and  among  the  specimens  many  were  exceedingly  splendid. 

Neat  specimens  occur  with  vitreous  copper  at  Cheshire,  Connecticut ;  at  Schuyler'B 
mines,  and  still  better  at  New  Brunswick,  New  Jersey,  where  it  is  accompanied  with  red 
copper  ore ;  between  Newmarket  and  Taneytown,  Mdl,  east  of  the  Monocacey ;  also  in 
the  Catoctin  mountains,  Md. ;  in  the  Blue  Ridge  in  Pennsylvania,  near  Nicholson's  Gap ; 
near  Morgantown,  Penn.,  in  beautiful  speounens  ;  at  the  Perkiomen  lead  mine ;  and  m 
atmndance  at  the  c<^per  mines  of  Wisconsin,  at  Mineral  Point,  and  elsewhere. 
^  Green  malachite  admits  of  a  high  polish,  and  when  in  large  masses,  is  out  into  tables, 
snuff-boxes,  vases,  &c    It  is  the  principal  ore  that  is  work^  for  copper  in  the  Wiieoosin 
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MYSORIN.    Ctfralus  pc8cu& 


Massive. 

G.=2-62.  Soft.  Color  blackish-brown,  when  pure;  usually 
green  or  red,  from  mixture  with  malacJiite  and  red  oxyd  of  iron. 
rVacture  conchoidal. 

Composition,  according  to  Thomson,  Carbonic  acid  16*70,  oxyd  of  copper,  60*75,  per- 
oxyd of  iron  (mechanicaOly  mixed)  1950,  silica  2*10,  loss 0*95. 
Gives  no  water  in  a  glass  tube. 
Obs.    Occurs  at  Mysore  in  Hindostan. 

AURICHALCITR  Ctpralus  zincifbrus. 
Amikbaleit,  BZUg^^  Pogg.  xlviii,  40$.    Green  Calamine,  Patrin. 

In  acicular  crystals  forming  drusy  incrustations ;  also  columnar 
and  granular. 
H.=2.    Lustre  pearly.    Color  verdigris-green.  '  Translucent. 
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Compotition,  aeeordinflr  to  B6tt|rer> 

Ozyd  of  copper  281920,  oxyd  of  xinc  45-8388,  carbonic  acid  16-0560,  water  9-9505» 
100-0573. 

Beibre  the  blowpipe,  in  a  ^lass  tube,  gives  out  water,  wfaidi  has  neither  acid  nor  alka- 
line reaction,  and  the  green  crystals  bee^ne  brownish-black.  In  the  ozydatkm  flame,  the 
color  becomes  darker,  but  ctoes  not  ftiee ;  in  the  redaction  flame,  ibnns  a  slag  without 
melting,  yellow  while  hot,  and  white  on  cooling.  With  borax  and  salt  of  phosphorus,  m- 
tumesces  and  affi>rds  a  greefi  glass.  With  equal  quantities  of  soda  and  borax,  becomes 
reduced,  aflbrding  a  globule  of  copper  in  a  slag  of  zinc  oxyd. 

Oss.  Aurichmcite  occurs  at  Loktewsk,  at  the  copper  mine  of  Altai,  where  it  is  asso- 
ciated with  calc  spar  and  brown  iron  ore,  sometimes  forming  a  drusy  covcoing  upon 
these  minerals :  also  near  Kleopinski,  (Patrin*s  Green  Calamine,)  in  drusy  cavities. 

CHRYSOCOLLA-    Ctwulos  amoephot. 

Klewlinalachite.  EoebiomaUc  Opaline-AIlophsne,  M.  Copper-green.  BUkoCarbonate  of  Copper, 
T%&wuon- 

Botryoidal  and  massive. 

H.=2— 3.  G.=2— 2-238.  Lustre  vitreous,  shining,  earthy. 
tSireak  white.  Color  emerald  and  pistachio-green,  passing  into 
sky-blue  ;  often  brown  when  impure.  Translucent — opaque.  Frac- 
ture conchoidal.    Rather  sectile  ;  translucent  varieties  brittle. 

Composition,  according  to  Klaproth,  (Beit  iy,  34,)  John,  and  Thomson, 

Silica, 

Oxyd  of  copper, 

Carbonic  acid, 

Water, 

Sulphate  of  lime, 

**  The  great  difierence  in  the  proportion  of  earbonic  acid  in  these  analyses,  rendere  it  pro- 
bable that  the  carbonate  and  sihcate  of  copper  are  not  chemicaUy  oombmed."    Thomson. 

Blackens  in  the  interior  flame  of  the  blowpipe  on  charcoal,  without  mdting.  With 
borax  it  melts  to  a  green  glassy  globule,  and  is  partly  reduced. 

Obs.  The  same  specimen  of  this  mineral  often  presents  very  di^rent  appearances  at 
its  opposite  parts ;  bemg  sometimes  of  an  earthy  appearance,  like  decomposed  feldq>ar,  m 
one  part,  and  translucent  and  brittle  on  the  opposite.  The  difierences  of  the  several  Tan- 
eties  are  owing,  more  or  less,  to  impurities. 

It  accompanies  other  cm>per  ores  in  Cornwall ;  at  Libethen  in  Hungary ;  at  Falken- 
Btein  and  Schwatz  in  the  Tyrol ;  in  Siberia,  the  Bannat,  Thuringia,  &c 

In  Sommerville  and  Schuyler's  mines.  New  Jersey,  at  Morgantown,  Pa.,  and  at  Wol- 
cottville,  Conn.,  chrysocolla  occurs,  associated  with  red  copper  ore,  native  copper,  and 
green  malachite ;  also  with  similar  associated  minerals  and  with  brown  iron  ore  m  Nova 
Scotia,  at  the  Basin  of  mines. 

A  Bisilicate  of  Copper  is  described  by  Bowen  as  investing  the  impure  ores  of  copper 
at  the  Schuyler,  Frsmklin,  and  the  Bndgewater  mines,  and  also  occurring  in  veins  or 
masses  in  the  rock.  The  color  varies  from  mountain-green  to  a  deep  bluish-green.  Fu- 
ture uneven  or  somewhat  conchoidal.  Brittle.  Usually  opaque  and  dull,  but  sometiines 
translucent  and  vitreous  in  lustre.  When  powdered  and  slightly  heated  in  a  platina 
cracible,  it  becomes  reddish,  and  finally,  with  more  heat,  bla^  It  consists,  according 
to  Beck,  of  Oxyd  of  copper  4260,  silica  4000,  oxyd  of  iron  1-40,  water  and  loss  16-00= 
100.  A  specimen  from  the  Bridgcwater  mine  gave  37  per  cent  of  silica.  (L.  C  Beck, 
SiUiman's  Journal,  xxxvi,  111.) 
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DIOFfASE.    Cypralus  rbombohedrus. 
Rhonbobednl  Emerald-Maladiite,  JIf.    Emenld  Copper.    Achliite.    Smaragdo-Chalctt,  Br. 

Primary  farm^  an  obtuse  rhombobedron  ;  R : 
R=126o  17'.  Secondary  farm,  fig.  118,  a' :  a' 
=96°  48',  a' :  a=132P  &,  a :  o=12(F.  Cleavage 
perfect,  parallel  with  R. 

H.=6.  G.=3-278.  l^ustre  vitreous — iuclin- 
ing  to  resinous.  Streak  green.  Color  emerald- 
green  ;  also  Wackish-green  and  verdigris-green. 
Transparent — subtranslucent.  Fracture  con- 
choidal,  uneven.     Brittle, 

Its  com-pontion  has  been  determined  very  difierently  by  difier- 
mt  chemists.  It  contains,  according  to  Lowitz,  (Noya  Acta 
Petn^  ziii,)  Vauquelin,  (Ferussac  BoU.  1825,  p.  196,)  and  Hess, 
(Mem.  par  Berthier,  ii,  261,) 

Oj^d  of  copper, 

Silica, 

Water, 

Carbonate  of  lime, 

Alnmina, 

Magnesia, 

Decrepitates  in  the  blowpipe  flame,  tinging  it  yeDowish-men ;  in  the  exterior  flame  it 
becomes  Uack,  and  in  the  interior,  red,  but  does  not  melt  It  iiises  with  borax,  giving  it  a 
l^'cen  color,  and  finally  is  reduced.  Insoluble  in  nitric,  but  soluble  without  efiervescence 
m  muriatic  acid.     It  acquires  negative  electricity  by  friction  when  insulated. 

Obs.  Dioptase  occurs  disposed  in  well  defined  crystals  on  quartz,  in  the  Kirghese 
Steppes  of  Siberia,  whence  it  was  first  brought  by  a  Buchanan  merchant,  Achir  Mamed. 
It  was  named  Achirite,  after  this  merchant  It  is  said  to  occur  at  Retzbanya  in  Hungary, 
associated  with  electric  calamine. 

Hie  name  di(^>tase  is  from  Sia,  through,  and  *oirroitai,  to  «««. 


55 

25-57 

4510 

33 

28-57 

36-85 

12 

11-52 



42-85 

Lime,    3*39 

— 

2-36 

—==100,  L. 

:96-99 

,  V.         0-22==99-44,  H. 

EUCHROITE.    CrpRALus  spkciosds. 
PriMnatic  Emerald  Malachite,  Jf*    Eochroite,  BrHtk^upt. 

Primary  form,  a  right  rhombic  prism  ;  M :  M 
=117°  2(K.  Secondary  form,  P  :  0=133°  .^G', 
« :  a=136o  4',  M ;  c=121°  2(y.  Cleavage  late- 
ral, distinct.    Faces  M  vertically  striated. 

H.=3-75.  G.=3-389.  Lustre  vitreous. 
Streak  pale  apple-green.  Color  bright  emerald- 
creen.  Transparent — translucent.  Doubly  re- 
nracts  distinctly.  Fracture  small  conchoidal — 
uneven.    Rather  brittle. 


Compontion,  according  to  Dr.  Turner,  (Schweig.  Jahrb.  xv,  233,) 


Oxyd  of  copper, 
Arsenic  aeid. 
Water, 
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In  the  matraas,  it  loses  water,  and  becomes  yeUowiah-green  and  friable.  Heated  on 
charcoal  to  a  certain  point,  it  is  reduced  in  an  instant  with  a  kind  of  deflagratioQ,  leavinf 
a  globule  of  malleable  copper,  with  white  metallic  particles  disseminated  throughout  the 
mass,  which  vdatilize  with  the  continuance  of  the  heat 

Obs.  It  occurs  in  quartzose  mica  slate  at  Libethen  in  Hungary,  in  crystals  of  coDsid- 
eraUe  aixe,  haTing  much  resemblance  to  dic^>ta8e.  Its  name  is  derived  from  cvxf**> 
beaiUiful  color. 

APHANESITE.    Ctpealus  AcrforoMus. 

Olttonwos  Hafaroneme-Malaehlte,  JIf.  AzoComoiu  Habroneme-Malacbite,  Haii.  RadSaled  Adnaltf 
Olivenlte,  Jam.  Btrahlerz,  Nof.  CulTre  Aneniatd  Ferriftftre,  JT.  Cuirtt  Aneaiat^  eo  Pftast  Rlioa- 
bokUle  Oblique,  Levy.    Btralilenkupfer,  SiderodMlcit,  Br. 

/<^'^7\      Primary  fornix  an  acute  oblique  rhombic  prism ; 
/  ^y    \  M :  M=56o,  P  :  M=86o.     Secondary  form,  M :  M 
/^  =124^,   P  :  5=990  30/.      Cleavage  basal,  highly 

perfect. 

H.=2-5— 30.  G.=4192.  Lustre  of  face  P 
pearly.  Streak  verdigris-green.  Color  dark  ver- 
digris-green, inclining  to  blue ;  also  dark  blue.  Sub- 
translucent.     Not  very  brittle. 

Compooition,  according  to  Chenevix  and  Richardson, 

Oxyd  of  copper,  54-00  56-65 

Arsenic  acid,  30*00  39*80 

Water,  lfrOO«100,  C.  3-55=100,  R. 

It  defli^^rates  before  the  blowpipe,  frises  readily,  and  emits  arsenical  fumes. 

Obs.  It  occurs  only  at  ComwaU,  with  other  salts  of  copper.  The  crystals  usually 
present  a  very  dark  blue  color  and  brilliant  lustre,  but  are  rai^y  recognizable,  being  aggre- 
gated in  diverging  groups,  or  disposed  in  eztr^nely  minute  individuals,  in  cavities  of 
quartz.    Hence  tl^  name  aphanente,  fixun  'a^wiis,  ufWiani/ett 

ERINITE.    Ctpealus  conokntkicus. 
Monotomous  DyMome-MalacbUe,  M.    Hydrous  Sub-UsMqaisiKiiiate  of  Copper,  Thomson. 

Occurs  in  mammillated  crystalline  groups,  consisting  of  concen- 
tric coats  of  a  fibrous  structure,  and  presenting  rough  surfaces, 
arising  from  the  terminations  of  very  minute  crystals.  The  layers, 
which  are  themselves  very  compact,  are  often  easily  separable. 
They  sometimes  present  indistinct  traces  of  what  appears  to  be  a 
rectangular  cleavage. 

H.==4-6 — 5.  G.=4043.  Lustre  almost  dull,  slightly  resinous. 
Streak  green,  paler  than  the  color.  Color  a  fine  emerald-green, 
slightly  inclining  to  grass-green.  Subtranslucent— nearly  opaque. 
Brittle. 

Compo9ition,  according  to  Dr.  Turner,  (PhiL  Mag.  2d  ser.  iv,  154,) 


Oxyd  of  copper, 

59-44 

Anienic  acid. 

33-78 

Alumina, 
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Oml  Erinite  occurs  asmciated  with  other  airBenatefl  of  copper,  in  the  county  of  Lim- 
erick, Ireland.  It  was  first  described  by  Haidinger,  and  named  firom  £rtfi,  in  allosion  to 
its  occmting  in  Ireland. 

LIROCONITE.    Cypiulus  rectanoulus. 

Prfaraatic  Lirocone-Halaehite,  M.  PrtnDadc  OHveotte,  or  Lentkolmr  Copper.  J»m,  Octabedral 
ArKniate  of  Copper.    Ltauenerz,  Wem.    Liiwenkupfer,  Hau».    Culvre  Araeniai^  OctaAdre  obtiu,  H. 

Primary  form^  a  rhombic  prism ;  M :  M=119^  /;- 

45'.     Secondary  form^  a :  a=71°  6y.    Cleavage     \ 


Granular 


X 


M 


lateral,  but  obtamed  with  difficulty 
varieties  occur,  but  are  rare. 

H,=2— 2-6.  G.=2-882,  Bournon ;  2-926,  Hai- 
dinger. Lustre  vitreous,  inclining  to  resinous. 
Streak  and  Color  sky-blue — verdigris-green. 
PrcuUure  imperfectly  conchoidal,  uneven.  Im- 
perfectly sectile. 

Comptmtion,  according  to  Chenevix,  Ozyd  of  copper  49,  arsenic  acid  14,  water  35e>98. 
An  analjTsis  by  Thomson  of  some  pure  crystals,  though  unsatisfactory,  as  he  states,  on 
account  of  the  small  quantity  employed,  griyes  a  very  different  comAxitian  ;  according  to 
him,  it  consists  of  Ozyd  of  copper  3010,  arsenic  acid  43*39,  water  26*69^100*18. 

Before  the  blowpipe  it  loses  its  color  and  transparency,  emits  arsenical  fumes,  and  be- 
comes a  black,  friable  scoria,  containing  some  white  metallic  globules.  With  borax,  it 
a£fords  a  green  globule,  and  undergoes  a  partial  reduction.  Dissolves  in  nitric  acid  with- 
out effervescence. 

Obs.  Crystals  of  this  mineral  have  occasionally  been  observed  an  inch  in  diameter ; 
usually  they  are  quite  small  It  occurs,  associated  with  various  ores  of  copper,  pyrites, 
and  quartz,  at  Huel  Gorland  and  Huel  Unity,  in  Cornwall ;  also  in  minute  crystals  at 
Herrengrund  in  Hungary. 

PSEUDO-MALACHITE.    Ctpkalus  HEMiHEniiUB. 

Hemi-priimatic  Uystome-Malacbite,  .¥.  Priflmatfc  Ollvanlte.  Pho^hateofCoppv.  Hydrooi  Pbos- 
pbaie  of  Copper.    Pboepborctaalcit. 

Primary  form,  an  oblique  rhombic  prism ; 
M :  M=38o  56^.  Secondary  form,  P  :  6=90°, 
M  :  M=141o  4^  the  supplement  of  38°  56^, 
M  :  ^=109°  28'.  Cleavage  in  indistinct  tra- 
ces parallel  to  B  or  the  shorter  diagonal ;  also 
it  is  stated  parallel  to  P.  Imperfect  crystal- 
lizaiions:  reniform  shapes  and  massive,  in- 
distinctly fibrous,  and  having  a  dnisy  surface. 

H.=4  5 — 5.  G.=4-205.  Lustre  adaman- 
tine, inclining  to  vitreous.  Streak  green,  a  little  paler  than  the 
color.  Color  emerald,  verdigris,  or  blackish-green,  often  darker 
at  the  surfoce.  Translucent — subtranslucent.  Fracture  small 
conchoidal — uneven.    Brittle. 

CcmposUumy  according  to  Klapioth,  (Beit  iii,  201,)  and  Lunn,  (Ann.  FhiL  2d  ser. 
iii,  179,) 


Oxyd  of  copper, 
Phosphoric  Acid, 
Water, 


6813  62^7 
30-95  21-687 
=99K)8,  K.     15-454=99-988,  L. 
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Fufles  Kadily  in  the  blowpipe  flame,  to  a  small  vesicular  metalloidal  globule.  DinolTes 
without  effervoBcence  in  nitric  acid ;  more  readily  if  heated. 

Obs.  Pseudo-malachite  occurs  in  veins  traversing  gray-wacke  date  at  Rheii^miieii- 
bach,  near  Bonn,  on  the  Rhine,  and  is  associated  with  quartz  and  other  ores  of  copper. 
The  massive  variety  is  met  with  at  libethen  in  Hungary. 

LIBETHENITE.    Cypralus  dybtomus. 

Diprimatic  Ollve-Malachlte,  JIf.  Primatle  OHvenite.  Pboqibmte  of  Copper.  Hydrous  Dlpboiplaie 
of  Coiiper,  TTmu.    Culvre  Photpbmt^,  H.    Ptaospfaadscher  Ollveiiclialclt,  Br.   Ebm. 

Primary  formj  a  right  rhombic  prism;  M  :M 
=95'='  2\  Secondary  form,  a :  a  (over  the  apex) 
=111°  68'.  Cleavage  very  indistinct  parallel  to 
M  and  a. 

H.=4.  G.=3-6 — 3-8.  Lustre  re^nous.  StretJc 
olive-green.  Color  olive-green,  generally  dark. 
Subtransluceut.  Fracture  concboidal — uneven. 
Brittle. 


Composition,  acoofOing  to  Berthier,  (Ann.  des  Mines,  viii,  334,) 
Phosphoric  acid,  28*7 


Oxyd  of  copper, 
Water, 


eS'9 
7-4=100 


On  the  first  impression  of  the  heat  of  the  blowpipe,  it  fuses  to  a  brownish  globule,  which, 
by  further  action,  acquires  a  reddish-gray  color  and  metaUic  lustre,  and  ultimately  yields 
at  its  centre,  a  globule  of  metalHo  copper. 

Obs.  It  occurs  in  cavities  in  quartz,  associated  with  copper  pyrites  at  libethen,  near 
Neusohl,  in  Hungary ;  also  in  small  quantities  near  Gunnislake  in  Cornwall. 

Kiihn  has  anadyzed  a  phosphate  of  copper  (Ann.  der  Phar.  xxzir,  218)  ihnn  Ifiisch- 
berg  in  Russian  Voigtland,  consisting  of  Oxyd  of  copper  71*73  ,  phosphoric  acid  2(^87, 
water  7*40.  It  occurs  in  nodules  composed  of  concentric  fibrous  coats,  and  resembtes 
malachite  in  color.    It  is  associated  with  brown  iron  stone  in  veins  of  quartz. 


OLIVENITE.    Cypralus  aoicuulrib. 

Priamatic  Ollve-Malachlte,  M.    Aclcular  Olivenite.    Prismatic  Araeaiate  of  Copper,  B«t 
matic  OUven  Ore.    Olivrait,  L. 

Primary  form^  a  right  rhombic  prism ;  M :  M 
=1100  5(y.  Secondary  form,  P:  0=136^15', 
M  :  ^==124°  35'.  Cleavage  in  traces  parallel  to 
M  and  a,  the  former  a  little  the  most  distinct. 
Imperfect  crystallizations:  globular  and  reni- 
form  shapes,  indistinctly  columnar,  fibres  straight 
and  divergent,  rarely  promiscuous ;  also  fibrous,  curved  lameUar 
and  granular. 

H.=3.  G.=4-2809,  Bournon  ;  4-166,  Richardson.  Lustre  ada- 
mantine— vitreous;  of  some  fibrous  varieties,  pearly.  Streak 
olive-green — ^brown.  Color  various  shades  of  olive-green,  passinj? 
into  leek-,  siskin-,  pistachio-,  and  blackish-green ;  also  liver-,  and 
wood-brown.  Substransparent — opaque.  Fracture  when  observ- 
able, conchoidal— uneven.    Brittle. 
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Comf99iii6mt  aeoording  to  KobeO,  (IV)^.  zviiL  d49,)  and  Siefavdfon,  (Tbom.  Bfin. 
1614,) 

AiMoio  add,  36-71  39*9 
Ozyd  of  coppcgr,  56*43  56-3 
Water,  350  3*9 
Phosphoric  add,  3'36b=100,  K.  —lOO,  R. 

Remains  unaltered  before  the  blowpipe  alone,  hot  on  charooal  it  Auee  with  a  kind  of 
defla^nlkm,  and  yieldf  a  white  metalhc  giebde,  wfatdi,  aa  it  oools,  beoomea  coved  witk 
a  red  scoria.    It  diaaolTes  in  nitric  add. 

Obs.  The  ciystallized  varieties  occur  disposed  on,  or  coating  cavities  of  quartz,  at  the 
Cornwall  mines  ;  also  in  iniiBrior  speeimeDS  at  Alston  Moor.  Wood  oroonate,  is  a  term 
which  has  been  applied  to  a  variety  presenting  a  soft  velvet-like  surface,  and  a  light 
siskin  or  greenish-gray  color,  having  an  earthy  texture,  and  a  radiated  or  fibrous  structure. 
It  is  peculiar  to  CwnwalL  ^  • 

ATACAMTTE.    OmunAX kxhaulmb.      \^C  i<i»li  i  0 
PiksBaioMal  flafanaeme-MtlaeUte,  JIT.    Hsnnortate  of  Oop|Mr,  99U«#m.   Bmiafiselksldta,  JEba#. 

Primary  fomti  a  right  rhombic  prism ;  M :  M=107^  VY.  Sec- 
ondary formsy  u  rectangular  octahedron,  common  with  the  minute 
crystals ;  also  highly  modified  rectangular  prisms.  Cleavage  basal, 
perfect ;  lateral,  less  distinct. 

H.=2-6 — 3.  G.=4-43.  Lustre  adamantine — vitreous.  Streak 
apple-green.  Color  various  shades  of  green,  sometimes  blackish- 
green.    Transluceni — subtranslucent. 

CsMposiltsfi,  according  to  Proust,  (Ann.  de  Chim.  rrrii,  49,)  and  IDaproCh,  (Beit  iii,  300,) 

Ozyd  of  copper,  76*595  73^ 

Muriatic  acid,  10.638  10-1 

Water,  12-767=100,  P.        16-9=100,  K. 

Tinges  the  hlowpnpe  flame  a  bright  ffreen  or  blue,  and  gives  off  fumes  of  muriatic  acid ; 
on  charcoal,  the  copper  is  reduced  to  the  metallic  state. 

Osa.  This  species  was  originally  found  in  the  state  of  sand  in  the  Atacama  desert, 
between  Chili  and  Peru.  It  is  said  to  occur  also  at  Remolinos,  in  Chili,  and  in  veins  in 
the  district  of  Tarapaca.  It  also  invests  some  of  the  lavas  of  Vesuvius,  beinff  formed 
by  the  action  of  the  volcano ;  Schwanenbero;  in  Saxonv,  is  another  reported  locality. 

It  is  ground  up  in  Chili,  and  sold  under  the  name  of  Aroenillo,  as  a  powder  for  letters. 

COPPER  MICA.    CmuLus  toLuccvs. 

Rbombohedral  Eachloie-Malaeblte,  M.  Priimatic  Copper  Mlea,  J.  Khomboldsl  Araenate  of  Copper, 
P,    Kapfer  GUfflOMr,  IT.  and /«.    Terbydrotia  Diaraoiaie  of  Coppw,  T^Uai.    Kupfterpliyltit,  Hr. 

Primary  form^  an  acute  rhombobedron ;  R :  8=68^  45',    Sec- 
ondary/arm, R :  a=108^  4(K.     Cleavage 
highly  perfect  parallel  to  the  plane  a,  which      /^        & 
is  sometimes  striated  in  triangular  direc-    /     B>    \^  r 
tions.     It  is  said  also  to  occur  massive. 

H..s=2.    G.=2*64S8,  Boarnon.    Lustre  of  a,  pearly ;  of  the  other 
faces,  vitreous.    Streak  somewhat  paler  than  the  color.     Color 
emerald  or  grass-green.    Fracture  scarcely  observable.    Sectile. 
38 


Digitized  by 


Google 


994  DK8CRIPTIYE  MINERALOGY. 

Comp9§Uian,  mcoot^mg  to  Vftoqudin  and  Chenerix, 

Oxyd  of  copper,  39  58 

Anieiiic  aeul,  43  21 

Water,  17=99,  V.         31=100,  C 

It  decrepitates  in  the  blowpipe  flame,  loaee  its  color  and  transparency,  emits  arsoncal 
ftones,  and  fuses  to  a  black  globule,  after  forming  a  black  spongy  scoria. 

Oss.  Tfatt  copper  mines  of  llngtang,  Wheal  Gotland  and  Wheal  Unity,  near  Bednrtfa, 
•ze  its  principal  localities  in  ComwalL  It  is  stated  to  have  been  observed  in  minute  ciys- 
tab  at  Herrengnmd  in  Hungary. 

COPPER  FROTH.    Ctpeauts  DBcu?rrAMs. 

Prigmatlc  Etwblore-llalaclilte,  M*  CopriArooi  Calamine,  P.  Zine  Hydrate  Caprifl&re,  L^vf-  Kvp- 
fencbaam.  Copper  Schaum,  sod  Hydrooa  Bub  Maeaquianeniate  of  Copper,  Tlum.  BonUgUoae. 
PbarmacoaHeaiie.    Kupaphrite. 

Primary  form^  a  right  rhombic  prism.  Secondary  form^  the 
primary,  with  the  acute  lateral  edges  truncated.  Cleavage  basal, 
perfect.    Surface  M  with  horizontal  striae. 

H.=l— 1-5.  G.=3098.  Lustre  of  P,  pearly;  of  other  faces, 
vitreous.  Slrcak  a  little  paler  than  the  color.  Color  pale  apple- 
green  and  verdigris-green,  inclining  to  sky-blue.  Translucent— 
subtranslucent.  Fracture  not  observable!  Very  sectile.  Thin 
laminsB  flexible. 

(kmpotitumt  according  to  KobeB,  (Pogg.  zfiii,  253,) 

Falkenatain,  TjroL 

Arsenic  acid,  S5*01  25-366 

Oxyd  of  copper,  4388  43*660 

Water,  17-46  19824 

Carbonate  of  lime,  13-65=-^100  1M50=»100 

Decrepitates  briskly  in  the  blowpipe  flame,  throwing  off  fine  fragments  which  tinge  fts 
flame  green,  blackens,  and  fuses  to  a  steel-gray  globule,  not  cxystalline  on  its  sur&ce. 
On  chiutXMd,  it  emits  moisture  quietly,  and  ^ter  a  long  continuance  of  the  blowpipe  heat, 
swells  a'little  from  the  extrication  of  the  yapor  of  arsenic  With  soda,  an  imperfectly  fluid 
mass  is  obtained,  which  contains  a  white  metallic  nucleus. 

Oss.  This  mineral  usually  occurs  in  the  cavities  of  calamine,  calc  spar,  or  ouaiti, 
accompanied  by  other  ores  of  copper,  appearing  in  small  aggregated  and  diverging  nbroof 
groups  of  a  pale-green  cok>r,  and  possessing  a  delicate  silky  lustre.  It  has  been  observed 
m  the  Bannat ;  at  Libethen  in  Hungary ;  Nerzschinsk  in  Siberia ;  Schwartz  in  the  Tyrol; 
Saalfield  in  Thuringia ;  and  at  Matlock  in  Derbyshire. 

CONDURRITE. 

Massive ;  compact  or  earthy. 

Soft.  G.=5-20.  Color  brownish-black,  or  inclining  to  blae. 
Fracture  flat  couchoidal. 

CompoHHon,  Arsenic  acid  36-58,  ozyd  of  copper  63*76,  water  9*64. 

In  a  glass  tube,  it  yields  water  and  a  crystallized  sublimate  of  arsenic  acid.  On  char- 
coal it  is  reduced  to  an  arsenate  of  copper. 

Osa  Occurs  at  the  Coodorra  mine  m  ComwaD,  England,  associated  with  oCfas  <w 
<^QoppeE. 
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BROCHANTITE.    CmuAn  BmociuimAmm. 
PilMitk  PyKflme-MalaeliHe,  JIf.    Broebantit,  Z.««y,  Ann.  of  PhO.  Till,  341, 18M.    KonigtaM. 

Primary  form,  a  right  rhombic 
prism  ;  M  :  M=ll4o  2(K.  Secondary 
form,  P  :  a=H8^  3(K,  a  :  a  (over  P)  = 
117S  a  :  a  (adjacent  planes)  =15(P  3(y, 
P:a=104o  45".  Surface  M  blackish 
and  dull.     Cleavage  lateral,  in  traces. 

H.=3-5— 4.  G.=3-7— 3-8.  Lustre 
vitreous.     Color  emerald-green.    Transparent. 

Compomtion,  accord^  to  ChUdien,  (Ann.  of  PhiL  2d  Mr.  viii,  241,)  Sulphuric  acid» 

Sd  of  copper,  and  a  IHtk  silica,  or  alumina.    It  dissolves  in  moriatic  acid,  and  Mackena 
>re  the  blowpipe,  without  fusing. 

A  mineral  from  Retzbanya,  in  Hun|raT}r,  analyzed  by  G.  Magnus,  of  Berlin,  appears  to 
be  ekMely  allied  to  this  species.  He  obtained  for  its  oomposition,  Sidphnric  acia  17^6, 
ozyd  of  copper,  66935,  water  11-917,  oxyd  of  tin  3145,  oxyd  of  lead  1-048.  With  this 
species  must  also  be  united  the  Konigine  of  Lery. 

Oss.    It  occurs  in  small  but  well  defined  crystals,  with  malachite  and  natire  copper,  at 
Katherine&burg  in  Siberia.    The  Konij^ine  was  found  at  the  same  locality. 
Brochantite  was  named  by  Levy  in  honor  of  Brochant  de  Viniers. 

VOLBORTHITE.    Cypiulub  vanamfsrus. 
Hwt,  Bulletin  of  the  Imp.  Ac  ScL  of  St  PeterrtMuv,  ir,  No.  t. 

In  small  a^rgregated  globules.    Scratches  calc  spar. 
G.=3-55.    Lustre  vitreous.     Color  olive-green.    Streak  clear 
ydlowish-green,  nearly  yellow.    Thin  splinters,  transparent — trans- 
lucent. 

In  a  glass  tube  before  the  blowpipe  it  ^pves  off  some  water,  and  blackens,  without  further 
change.  On  charcoal  it  fuses  readily  without  intumescence,  and  finally  forms  a  graphite- 
like uag,  which  does  not  fuse  to  a  globule.  A^rds  a  chrome-green  globule  with  borax. 
With  salt  of  phosphorus  and  a  little  of  the  mineral,  on  platina,  it  forms  a  pearl,  which  is 
yeUow  in  the  oxydation  flame,  and  green  in  the  reduction  flame.  It  b  a  vanadate  of  copper. 

Obs.  Volborthite  was  first  discovered  by  Volborth,  with  copper  ores,  in  the  coUection  of 
Dr.  Rauch,  and  is  supposed  to  have  come  from  the  mines  between  Miaak  and  Katharinen* 
bcig. 

BEAUMONTTTE. 
Native  crenated  bydrosUlcate  of  Copper,  Jddkf  oa,  SilUman*t  Jonr.  xzzvli,  38B. 

Amorphous,  looking  like  clay.  Soft  Color  bright  blue,  become 
green  on  exposure. 

Camptmiion,  according  to  Jackson,  Silica  21-0,  ozyd  of  copper  46-8,  crenic  acid  15-8, 
water  lOO,  alumina  and  ozyd  of  iron  4*4,  carbonic  acid  2*0«=100.  Appetn  to  be  a  me- 
cfaanical  miztureof  silicate  and  crenate  of  copper,  with  some alunona  and  iron. 

Obs.  This  species  was  detected  by  Dr.  C.  T.  Jackson  among  some  copper  ores  from  tha 
Chessy  copper  mines  in  France,  and  named  in  honor  of  Ftot  £  Eliede  Beaunont 
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VELVET  COPPER  ORE 

Coivn  VeloQt«,  Lsmff. 


Ocean  in  spherical  {iflobules  or  in  druses  consisting  of  short  deli- 
cat«  fibres,  and  having  an  appearance  like  velvet  Color  fine  smalt* 
blue.     Lustre  pearly. 

Om.  It  occtm  spanngly  at  Moldawa  in  the  Bazmat,  coating  the  caTitiea  ot  an  earthy 
oijd  of  iioiL  Aooofdii^  to  BnK^e,  it  cwmtami  eiliaa,  ozyd  of  ooppw,  mlphttfid  ami 
and  osydof  mo. 


NICKEL  GREEN.    Niccalup  i 
DtaiMBataofNkkel,  nm.    NldnloclwandNkMUBtto^/ tttOtrMS*. 

In  capillary  crystals  ;  also  massive. 

Soft.    Color  mie  apple-green.    Streak  greenish-white,    ^oc- 
hire  uneven,  or  earthy. 

Cmnpotitiant  according  to  Bertfaier,  (Ann.  de  Ch.  et  de  Ph.  ziii,  56,) 


AiMDicacMl* 

36-8 

Ozyd  of  nickel, 

36-3 

Water, 

24-5 

Oxyd  of  cobalt. 

9-5-100 

Dadieiif  in  color  before  the  Uowpipe.  On  cbareoal  it  gires  out  the  odor  of  atMnie,  and 
m  the  inner  flame  of  the  blowpipe  yields  a  metallic  button. 

Obs.  It  occura  on  white  nickel  at  Allemont  in  Dauphiny,  and  is  supposed  to  raeult  ftom 
the  decomposition  of  this  ore ;  also  at  Kamsdorf  near  Saameld,  and  at  Reichelsdort  It 
has  been  occasionally  observed  associated  with  cojppesr  nickel  in  the  cobalt  mine  at  Chat- 
ham, Connecticot 


URANIC  OCHRE.    Ueanauds  oobraokts. 

Earthy  and  pulverulent.  Color  sulphur-yellow,  citron-yellow  to 
brownish  or  reddish-yellow.  When  gently  heated,  it  becomes  or- 
ange-yellow. 

It  is  believed  to  be  Ozyd  of  uranimn,  combined  sometimes  witfi  caibooic  acid.  It  dis- 
solves in  acid,  yielding  a  yellow  solution,  which  affiwds  a  brown  preci|Atate  with  prussiate 
of  potash. 

Oss.  It  accompanies  |»tchblende  in  Cornwall  and  in  Bohemia.  At  the  CaUington  tin 
timie,  ComwaD,  it  nas  been  observed  in  masses  of  consideraUe  size,  which  were  ouite  free 
ftora  carbonic  acid^  It  is  &Nmd  spanngly  with  ooimnbits  and  uaiittft  at  tha  Fekbpir 
^vany  ntar  Middletomm,  Gt 
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URANITE.     UsANALinKlUADRATin. 

TjnaSdtl  Boehlore-Malachite,  M.  Pyraaildal  Uranlte,  J.  Uran  Klca.  Cupreo-pbondwtB  of  Ura- 
mah^Thm.   CtetooUto-UaogltauBer,  IT.   UranozyO,  i/«M.   Uraat  Ozydfc,  iST.    UrMf^fUic 

Primary  farm,  a  right  square  prism. 
Secondary^  simitar  to  figs.  52  and  63,  PI. 
I ;  atoo  the  annexed  %ure,  P  :  e=145o 
32^  P :  &=U0^  4(y,  P  :  e''=l37''  l(y,  P 
ef"=l  1 1°  50';  P :  3f=l34P,  Phillips.  Cleav- ; 
og^c  parallel  to  P  highly  perfect ;  traces  of  e.  f 
Surface  P  smooth,  M  rough. 

Lustre  of  P  pearly,  of  other  faces  ada- 
mantine.     Transparent  —  subtranslucent. 
Preteture  not  observable.    Sectile.    Lami- 
nae brittle  and  not  flexible.    In  this  respect  this  mineral  differs  from 
green  varieties  of  mica,  which  it  sometimes  resembles. 

Vim.  1.    URANITE.    Var.  CALcmaua 
Lime-TJraiilte.    Kalk-Unolia. 

H.=2— 2-5.    G.=3-05— 319.     Color  citron  to  sulphur-yellow. 

C^mpontion,  accoiding  to  Beraelias,  (K.  V.  Ac  H.  1823,  p.  174,) 

Fhospboric  acid,  14*96 

Oxyd  of  uranium,  64*03 

lime,  5*97 

Water,  15*04c=.10O 

Fases,  before  the  blowpipe,  to  a  blackish  mass  like  pitch-blende. 

Ob&  Uranite  is  found  with  other  ores  of  uranium,  associated  with  silver,  tin,  and 
iron  ores. 

This  mineral  was  discoyered  by  M.  Champeau  at  St  Symphorien,  near  Autun,  in 
Teins  passing  throu^  granite.    It  also  is  found  near  Limoges  and  elsewhere. 

It  ocean  sparingly  at  the  Middletown  feldspar  quarries,  associated  with  odumbite  and 
pitchblende,  in  minute  tabular  crystals,  and  thin  scales  of  light-green  and  lemon-ydlow 
cobrs ;  also  in  minute  crystals  at  Chesterfidd,  Mass.,  on  the  quartz  or  albite,  and  some- 
times in  the  red  centres  of  tourmalines,  where  it  was  detected  by  Mr.  Teschemacher. 
The  edors  are  straw-yellow  and  light-green. 

Yak.  3.    CHALCOLITE.    Var.  cunuFiKua. 
CbatooUie-Uran-fllmmer,  W.   Coppv-Uranlta. 

H.=2 — 2-5,  G.=3-5— 3-6.  Color  emerald  and  grass-green,  and 
sometimes  leek,  apple,  and  siskin-green.  Streak  somewhat  paler 
than  the  color. 

ComponHon^  according  to  Benelias,  (K.  V.  Ac  H.  1833,  p.  174,) 

Phosphoric  acid,  14*63  15*57 

Oxyd  of  uranium,  62*53  60*31 

Oxyd  of  copper,  8*13  8*44 

Water,  14*74«100  15-05=99*37 

Fises  before  the  blowpipe  to  a  black  mass,  coloring  the  flame  bluish-green.  Gives  with 
borax  a  green  |;laas,  which  becomes  reddish-brown  in  the  reduction  flame. 

Obsl  Gnanis  lake  finrmeily  afS>rded  8{^did  crystallizations  of  this  species,  and  also 
Tincroft  and  Wheal  Buller,  near  Redruth  in  CocnwaU. 
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CARBONATE  OF  SILVER.    AKancTAum  onmsoi. 

Massive  and  incrusting,  or  earthy.    Yery  soft.    Lustre  weak  or 
earthy.     Color  ash-gray  to  black. 

Cmnpontian,  Ozjd  of  silver  84*00,  caibonio  acid  1600=100.    Eanhr  reduced. 
On.    Occun  with  other  ores  of  silyer  at  WolfisM^h  in  Baden,  and  at  Real  de  Calone  in 
Mezioa 
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HORN  SILVER.'  Ceratub cubicubl 


Bexahodral  Pearl-Kovte,  M.  Muriate  of  Silrer.  Cblodd  of  Silver.  HocMnt  W9m"t  H^.  Bank- 
rflber,  A «M.    Argent  M uriat«,  H, 

Primary  form^  the  cube.  Secondary  formsy  fififs.  2,  3,  4,  6,  6, 
7,  PI.  I.  Cleavage  none.  Imperfect  crystallizations^  usually 
massive;  rarely  calutnnar,  or  bent  columnar;  often  in  crusts. 

H.=l — 1*6.  G.=5-552.  Lustre  resinous,  passing  into  adaman- 
tine. Streak  shining.  Color  pearl-gray,  passing  into  lavender, 
and  violet-blue ;  also  into  grayish-,  yellowish-,  and  greenish-white, 
and  into  siskin-,  asparagus-,  pistachio-,  and  leek-green.  Becomes 
brown  on  exposure.  Translucent — feebly  subtrAnslucent  Fraj^ 
iure  more  or  less  perfectly  conchoidal.  v  Sectile.y  CcvXT  XZMji  \\ti^>^ 

CampontioHf  according  to  Klaproth,  (Beit  i,  132,  ^and  iv,  10,) 

Silver, 

Muriatic  acid, 

Oxyd  of  iron, 

Alumina, 

Sulphuric  acid,  (h25==103-25  -^=xlOO 

f  FoflM  in  the  flame  of  the  candle,  with  an  emission  of  fumes  of  muriatic  acidy  On 
cftafeoal  it  is  easily  reduced ;  and  if  nibbed  with  a  plate  of  moistened  zinc  or  iron,  tha 
■or&ce  of  zinc  or  iron  becomes  covered  with  a  thin  film  of  metallic  silver.  Not  soluble 
in  nitric  acid  or  water. 

Obsl  Horn  silver  occurs  in  veins  of  clay  slate,  aocompanyin(|r  other  ores  of  silver,  and 
Qsoan^  onW  in  the  higher  parts  of  these  veins.  It  has  also  be^  observed  with  ochreous 
varieties  of  brown  iron  ore ;  also  with  several  copper  ores,  calc  spar,  heavy  spar,  Slc 

The  largest  masses,  and  particularly  those  of  a  gcfien  color,  are  brought  ftom  Peru  and 
Ifezico,  where  it  occurs  jsdth  native  nlver.  In  Chili  it  is  the  most  abundant  ore  of  silver. 
At  Chanaveillo  veins  one  to  two  inches  thick  are  not  uncommon,  consisting  of  stalactitic 
forms  and  concretions.  The  veins  often  contain  a  nucleus  of  native  silver.  It  was  for- 
meriy  o)>tained  in  the  Saxon  mining  districts  of  Johanngeorgenstadt  and  Freiberg,  but  is 
BOW  rare.  A  mass,  weighing  six  and  three  quarter  pounds,  ftom  this  locality,  is  now  in 
the  Zwinger  collection,  at  Dresden.  It  also  occurs  in  Siberia ;  at  Kongsberg  m  Nofwav; 
in  Coniwall,  and  at  Huelgoet  in  Britanny :  also  at  Andreasberg  in  tb^  Harts,  an  earth j 
vwannty  is  met  with,  called  by  the  Germans,  Buttermilcbos,  which,  according  to  KlapiotD. 
eootams  Silver  24*64,  muriatic  acid  8*28,  alnmma  67*08. 

Horn  silver,  when  found  in  large  quantities,  is  valuable  as  an  ore  of  silver. 


Sftxrmy. 

Peru. 

67-75 

76 
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300  DESCRIPTIVE  MINERALOGY. 

IODIC  SILVER.      CsRATUBFOUACBCn. 

FMfiMltih  Ann.  de  Ch.  et  de  Pb.  zxix, ». 

Structure  foliated. 

Soft.  Lustre  resinous.  Streak  semi-metallic.  Cotor  white— 
yellowish-green.    Translucent.    Plates  flexible. 

According  to  experiment*  by  Vauqoelin,  it  contain*  silyer,  lead,  iroD»  iodine,  and 
■ulphor. 

Before  the  blowpipe,  on  charcoal,  it  taaea  immediately,  producing  a  Taper  which  tisfei 
the  flame  of  a  fine  violet  color,  and  affi>rding  some  globules  of  ailirer. 

Oaa  Iodic  silver  occurs  in  thin  veins  in  steatite,  at  Abarradon,  near  Maxuil,  in 
Mexico.  It  was  first  recognized  by  Vauquelin,  among  some  specimens  which  Bf.  Mepk 
Tabaiy  brought  from  that  country. 

BROMIC  SILVER.    Ckratub  vnuois. 
Bromid  of  Silver,  Bertkitr^  (Ann.  de  M.  il,  4Ui  ser.  p.  5W,  1843.)    Plats  verde  tf  ttu  JVotcMt. 

Primary  form^  the  regular  octahedron.  Occurs  in  small  con- 
ererioDSy  and  rarely  in  crystals ;  generally  green  without  and  bright 
yellow  within. 

Comffomtion,  according  to  Berthier,  Silver  57-5,  brooiine  42*5. 

Osfr  Occurs  with  other  silver  ores  in  the  district  of  Plateros,  Mexico,  at  the  miae  of 
San  Onofie,  seventeen  leagues  from  Zacatecas,  associated  with  chbrid  of  silver  and  ev- 
bonate  of  lead ;  also  at  Chanaveillo,  Chili,  with  chlorid  of  silver ;  also  at  Hudgoet  in 
Biitanny,  with  horn  silver. 

HORN  QUICKSILVER.    Ckeatus  auAmuiusi 

PTramlda]  Peari-Kerate,  M.  Muriate  of  Mercory.  Dkblorid  of  Mettuiy,  TImi.  Nattve  Cakwl, 
Bai4.    Cblorqueckailber.    UaecluUberhomerz. 

Primary  form,  a  right  square  prism.  Sec- 
ondary form,  M:e=r35o  M:e=168^,  M:^ 
=129°  32^,  e  :  a=120°  5'.  Cleavage  lateral, 
indistinct.  Also  in  crystalline  coats,  and  gran- 
ular. 

H.=l— 2.  G.=6-482,  Haidinger.  Lustn 
adamatitine.  Streak  white.  Cohr  yellowish- 
gray,  or  ash-gray,  also  gfrayish  and  yellowish-white.  Translu- 
cent— subtranslucent     Fracture  conchoidal.    Sectile. 

Compontionf  according  to  Elaproth,  Oxyd  of  mercury  76,  muriatic  acid  16*4,  sn^onc 
acid  7'o.    Artificial  calomel  is  composed  of  mercury  85*12,  and  chlorine  14*68. 
^  When  pure,  it  is  entirely  volatilized  before  the  blowpipe,  on  charcoal,  and  it  is  thoi  ^ 
tinguished  from  the  preceding  species.    It  is  insoluble  in  water. 

Oss.  This  mineral  is  of  even  rarer  occurrence  than  horn  silver.  Its  principal  locality 
is  Moschellandsberg  in  Deuxponts,  where  it  occurs  coating  the  cavities  of  a  kmufpntnt 
gingue,  associated  with  cinnabar.  The  crystals  are  often  large  and  weU  defined.  It  bi> 
also  Deen  observed  at  the  quicksilv^  mines  of  Idria  in  Camiola,  at  Alroadin  in  Spain,  and 
at  Harzowitz  in  Bohemia. 

IODIC  MERCURY. 
In  paitielef  of  a  reddiah-brown  color  on  selenid  of  mercury,  in  Mexico— 4)ri  Rio. 
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ORDER  IV.    OSMERINEA. 


HAILOYLITE.    Htdeolus  cbeinvs. 

HaU<7ille,  Btrtkier^  Ann.  de  Ch.  •!  de  Ph.  xxxU,  338,  and  Aon.  dei  SUnei,  3d  Mr.  Iz,  500.   Tuertte, 
Tk»m. 

Compact,  and  having  the  aspect  of  steatite. 

Yields  to  the  nail,  and  may  be  polished  by  it.  G.=l-8 — 2-1 . 
Lustre  waxy.  Streak  white.  Color  white,  generally  with  a 
bluish  tint.  Subtranslucent.  Fracture  conchoidal,  like  that  of 
wax.  Adheres  to  the  tonjB^ue.  When  small  pieces  are  put  in 
water,  they  become  transparent,  like  hydrophane;  air  is  disen* 
gaged,  and  they  increase  in  weight. 

Componiioth  aooordiiig  to  Berdiier, 


Ltege. 

Bayoone. 

Silica, 

39-5 

46-7 

AhmuDftf 

34-0 

36-9 

Water, 

26-5—100 

1&0»:99^ 

When  eakiiied,  it  loses  one  fourth  of  its  weight,  and  becomes  milk-whita  It  is  leacBIy 
ffissolyed  by  sulphuric  acid,  which  unites  wiUi  the  alumina,  and  leaves  the  silica  in  a 
gelatinous  state. 

Obs.  Occurs  with  ores  of  zinc,  iron,  and  lead,  near  Liege  and  Namur.  Also  at 
Housscha,  near  Bayonne.  It  was  first  described  by  Berthief ,  uid  named  in  compliment 
to  its  discoverer,  M.  Omalius  d*  HaUoy.  According  to  Brongniart,  it  results  from  the 
decomposition  of  a  graphic  granite. 

The  Lenxinite  of  John,  from  Kail  in  the  Eiield,  in  Prussia,  the  Severite  of  Dufour, 
fiom  St  Sever  in  France,  and  the  Pholerite,  which  appears  in  the  form  of  soft  nacreous 
scales  of  a  white  color,  from  the  coal  formation  of  Fms  in  the  Dep  of  Allier,  in  France, 
are  similar  compounds  with  the  above,  and  may  be  mere  varieties.  Pholerite,  accord- 
ing to  Goillemin,  consists  of  Silica  41*65,  alumina  43*35,  water  15*00. 


KOLLYRITE.    Htdeolus  AiioiLLiFoaMiBL 
Ahmiliie  Hydrate  BUlcif^re,  Xeoy.    Hydrous  TrbUlcate  of  Alumina,  Tkom- 

Massive ;  resembling  clay  in  its  general  appearance. 

Light  and  friable ;  H.  sometimes  as  high  as  3.  Lustre  of  the 
turfiice  of  fracture  vitreous.  Color  snow-white.  Translucent — 
opaque.  Adheres  to  the  tongue.  Hardly  soils  the  fingers.  Frac- 
ture earthy. 

39        . 
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308  DESCRIPTIVE  MINERALOGY. 

CoM^ioMtton,  according  to  Klaproth,  (Beit  i,  257,)  and  Bertfaier,  (Ann.  d«i  M^iit  47S,) 


Scbemnlts. 

EflQMm* 

Silica, 

14 

15-0 

AJnmina, 

45 

44-5 

Water, 

42=101,  K- 

40-5»100,  B. 

Before  the  blowpipe  it  remainBunaheted.  When  calcined,  it  riyea  off  nraehw«te,Mp- 
aiatee  into  columnar  masees,  like  starch,  and  loses  weight ;  it  ^nll  then  absorb  water  wflh 
a  sHght  noise,  and  become  partly  transparent  Dissolves  withocd  eftrvesceooe  in  nitoe 
aeid,  forming  a  saline  magma  without  omtals. 

Obs.  Tins  species  was  discovered  by  M.  LelidYre,  on  the  moantam  of  Esqwrre,  in  the 
French  PTranees.  It  was  afterwards  found  in  the  shaft  of  Stephanos,  in  jwryhjij  al 
Scbemnitz  in  Hungary. 

SCARBROITE.    Htdrolus  ADHjatiN& 

Massive.  G.=l-48.  Withont  lustre.  Color  pure  white.  Frae- 
ture  conchoidal.  Odor  argillaceous  when  breathed  on.  Highly 
adhesive  to  moist  surfaces ;  admits  of  being  polished  by  the  nail. 
When  immersed  in  water,  it  does  not  become  translucent,  neither 
does  it  fall  to  pieces,  but  it  increases  in  weight. 

ComponHofif  according  to  Vernon,  Alumina,  42*75,  siEea  7*90,  water  48*55,  ymoxjd  sf 
iicQ  0-80=100. 

Ois.  It  occurs  between  laminae  of  oxyd  of  iron,  in  a  calcaieoos  mcsk  on  the  eoast  ef 
Searbarou^^ 

PYRARGILLITE.    HYnaoms  mosHicvs. 
JTorinuhim,  Jaliraibericht,  laS,  p.  n4. 

Massive ;  occasionally  presenting  the  form  of  a  four-sided  prnm, 
with  truncated  angles  or  beveled  ^ges ;  frequently  traversed  with 
minute  chlorite  particles.  Color  partly  black  and  shining,  or  bluish 
and  dull.    Emits  an  argillaceous  odor. 

Cumfotition,  according  to  NordenskiSld,  Silica  43*93,  alumina  28*93,  oxyd  of  inn  5*d0k 
■agnesia  with  a  little  oj^d  of  manganese  2*9,  potash  1*05,  sodal-65,  water  1547e>99^ 
It  is  entirely  soluble  in  nitric  acid. 

Oas.  Occurs  in  granite  near  Hdsingfora  in  Finland.  It  was  namsd  aa  aboff<a  by  Nor- 
d6nski51d,  on  account  of  its  aigiUaceous  odor  Twhen  heated,  from  «i|p,  firtt  and  ifyO^t 

ROSITB.    Htdeoldb  aosEus. 
RoMUan,  Bftmhergi  K.  Vet  Ac  HmdL  f,  1840.— Pogf.  lir,  108,  and  hri,  170. 

In  small  grains,  without  crjrstallization.  H.=2'6.  G.=2-73— 
2-761 .  Color  red, — faint  rose-red  to  brownish-red ;  the  former  more 
common.  Subtransparent.  Frwture  splintery,  and  in  the  larger 
grains  somewhat  foliated,  with  the  surface  of  fracture,  shining. 

€knnpo9iiion^  according  to  ^vanberg, 

^ea  44*901,  alumina  34*506,  perozyd  of  iron  0-068,  peroxyd  of  manganf<se  0*191,  pot- 
ash6re98,  soda  a  ^ace,Kmed*59»,  magnesia 9*448,  water G*533»a9Mk76.  tlieradeslff 
of  the  mineral  is  si^poeed  by  Syai^ber|r  to  be  due  to  the  mABganeaa. 

Before  the  blowpipe  in  a  matrass  it  gives  off  water  and  beoimes  colcnless.  In  the  ftr- 
ceps,  thin  i^ilinteni  fuse,  but  do  not  ma  a  globule.    Diasolvii  in  borax  with  intmoesesnee, 
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dowlf  m  nit  of  phoiphorai  wiA  tmiSj  m  soda,  the  ^jmntky  of  wfaioh  flux  mtybe  in- 
cnaaod  without  afieeting  ike  finibility.    With  cobalt,  affords  a  dark  blue  fflass. 

Obs.  Roflite  is  disBeminated  in  gramt  throu^  a  limestone  in  Sodennamand,  containinf 
qanels.  Itis  similar  to  ampbodelite  in  composition,  but  difes  in  hardness  and  action  be- 
te«  Iha  blowpipe.    The  name  alludes  to  its  rose  cdor. 

Svanbetr  describes  another  mineral  allied  to  Rosite,  if  not  identical  with  it,  fiom  the 
yvuiiteof  Tonaberf  in  Sudennsnland,  which  has  been  ccmsidered  amphodehte.  He  names 
It  Pobfm'giU,  It  oocors  in  IttW  pains  than  Rosite,  or  in  foliated  masses  with  a  peady 
lustre  on  the  cleavage  snr&ce.  HaranessB4»  Cobriess,  red,  and  sosietimes  violet  JVae- 
toff^  traaspaNDcy,  specific  gmvity,  and  aetkm  with  acids  and  tlks  blowpipe,  same  as  Ro- 
site.   CmmmUmif 

SUiea 44*138,  alomina  SS'llS,  peroxvd  of  iron  0-961,  protozyd  of  manganese  m  truee^ 
I  e'7S4>  lime  5*547,  magdeni  1*496,  water  S-dQd-n^-SOS. 


ALLOPHANE.    Htdkolus  tinctiis. 
LoBfvoehivBMtfc  OpallDe-AlIoiilMiie,  JIT.   Biwninaltn. 

Reniform  and  massive ;  sometimes  presenting  traces  of  crystalli- 
zation on  the  surface ;  occasionally  almost  pulverulent. 

H. — 3.  G.=l-862— 1'889.  Lustre  vitreous,  or  resinous ;  splen- 
dent and  waxy  internally.  Streak  white.  Color  pale-blue ;  some- 
times screen,  brown,  or  yellow.  Translucent  Fracture  oon- 
choidal  and  shining.    Yery  brittle. 

Comftsitmi,  aooor£ng  to  Stromeyer,  (Gilberf  s  Annakn,  liy,  190,)  Walchner,  (Schweig. 
J.  zliz,  154,)  andBeithier,  (Ann.  des  Mmes,  1836,  ix,  499,) 

Trsoflpartiit  variety.    Pulvaralant  variaijr. 
Ahmuna,  39-909  38*76  99-9  34-9 

Sitica,  91-999  9411  91-9  96-3 

Water,  41-301  35-75  44-9  380 

Caib.  of  copper,      3-058    Ox.  copper,   9-33   Mixed  clay,   4-7  1*5 

lime,  0^0  

Siilph.of  lime,         0*517  

H^perox-iion,     0-970«100,  S.         =100-95,  W. =100,B.  =100,  B. 

Hie  heat  of  the  blowpipe  qieedily  deprives  it  of  its  color,  and  renders  it  cpaqne  and  pnl* 
veralent,  prndndng  at  tne  same  time  some  intumescence,  and  tinging  the  flame  green.  It 
does  not  fuse  ^er  se,  bnt  with  borax  mdts  readily  to  a  transparent  and  nearly  colorless  glass. 
Forms  a  jeOy  with  acids. 

Om^  'ADOTihaneoccuts  fining  irregular  cavities  in  a  kind  of  marl,  at  Saal£dd  in  Tliu- 
lingia,  at  Sehneebog  in  Saxony,  and  elsewhere.  The  specimens  analysed  by  Berthisr, 
oceor  abundantly  in  the  chalk  of  Beauvais,  Flrauce ;  they  present  a  honey-yeUow  odor.  It 
WIS  first  observed  by  Messis.  Rismnnn  and  Roepeit,  and  hence  has  been  called  Jtseman- 
ntCs.    The  jfiist  ana^rns  and  descriptbn  were  made  by  Hoffinan  and  Stromeyer,  in  1816. 

Hie  name  aDophane  is  derived  fiiom  IXXoc ,  othtTf  and  f  cryw,  to  appe&r ;  m  alluaioB  lo 
its  change  of  appearance  nnder  the  blowpipe. 

CIMOLTTE. 

Massive,  earthy. 

Very  soft    6.aB9*18-4HK).    Lustre  of  streak  greasy.    Color  white,  grayish. 

CtmupotUum^  aooordinff  to  Klaproth,  Silica  63,  alumina  93,  peroxydof  iron  1*95,  water 
19«b9^H25.    Inftenble.    VTot  acted  on  by  the  acids.    It  is  a  doubtful  species. 
Oisi    Oceors  at  Cimolis  oo  the  idand  Aigentiera,  in  the  Grecian  Archipelaga 

NONTRONITE. 

Ann.  de  Cb.  zxxvl,  BertJUer. 

Stroetore  like  clay.   Cohr  palorstraw  or  canary-yellow,  greenish. 
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Opaque.  Feel  unctuous ;  tender.  Affords  an  odor  when  breatked  on. 
Flattens  and  grows  lumpy  under  the  pestle.    Polish^  by  friction. 

Componiion,  according  to  Berthier,  Silica  44,  perozjd  of  iron  29»  almnina  3-6,  magwiiw 
5M,  water  18'7,  clay  1*2.  Immened  in  water,  it  disengages  air,  becomes  stibtranahicent, 
and  increases  in  weight  Slightly  heated,  it  loses  its  water,  and  assumes  the  color  of  led 
oxyd  of  iron.  It  is  readily  acted  on  by  muriatic  add,  and,  in  part,  is  gelatinixed.  Calcined, 
it  becomes  sensibly  ma|rnetic. 

Obs.  Occurs  in  renifonn  masses,  seldom  larger  than  the  fist,  among  themanganese,  in 
Nontron,  department  of  Dordogne,  in  France. 

Pinguite  of  Leimhard.  MMsive.  lautre  slightly  resinous.  Streak  lighter  than  the 
color.  Color  siskin  and  oil-men.  Does  not  a&rae  to  the  tongue,  and  emits  a  fiseUe 
arnllaceous  odor  when  struck.    Extremely  soft,  resembling  new  made  soa]». 

it  contains,  acc(»ding  to  Kersten,  Silica  36*9,  ozyd  of  iron  35*6,  alumina  1*8, 
t  0*45,  orfd  of  manganese  0*14,  water  25-10,  (Schweig.  J.  Lnri,  9.) 


GIBBSITE.      HTDEAJU3IIXI7B  GUBSUNUS. 
7Vrr«y,  New  York  Med.  tod  Pbyi.  J.  No.  i.  p.  68. 

Stalactitic  or  small  mammillary.  Structure,  more  or  less  distinct- 
ly fibrous,  the  fibres  radiating  from  a  central  line. 

H.=3— 3-6.  G.=2091,  Thomson ;  2-4,  Torrey;  2-306.  Beck.  Lus- 
tre fnini.  Streak  white.  CWor  grayish,  or  greenish-white.  Trans- 
lucent. 

Compoeition,  according  to  Dr.  Toney,  ^New  York  Med.  and  FhjB.  Joum.  i,  68,)  Alu- 
mina 64*8,  water  34*7.  Dr.  Thomson  gives  the  following  composition  as  the  result  of 
his  analysis,  which  may  have  been  obtained  from  a  less  pure  specimen :  Alumina  54*91, 
water  33-60,  silica  873,  pocoxyd  of  iron  3-93=10117. 

Obs.  It  has  been  finmd  in  small  quantities  in  a  bed  of  biown  iron  ore  at  Richmtuid, 
Mass.,  where  it  was  first  discovered  by  Dr.  Emmons ;  also  at  Lenox,  Mass.,  at  the  dove 
mine  in  Union  Vale,  Duchess  Ca,  N.  Y.,  on  hematite,  and  in  Orange  Ca,  N.  Y.  On 
one  specimen  of  Gibbsite,  Tiot  Hitchcock  has  observed  tuits  of  delicate  needles,  wfaidi 
he  believes  to  be  crystals  of  Gibbsite.    (Rep.  GeoL  Mass.  p.  585.) 

This  species  was  named  in  honor  of  CoL  George  Gibbs. 

UydrargilUU.  The  Hydrargillite  of  Rose  (Fogg,  zlviii,  564,  1839)  is  allied  to  thk 
species.  Fnmi  trials  by  Rose,  it  is  supposed  to  m  a  hydrate  of  alumina  with  a  meie 
trace  of  lime.  Tlie  fiitUowing  are  its  characters  :— Prtmary  formt  a  hexagonal  prism ; 
•eeondary,  the  prism  with  the  lateral  edges  replaced.  M,  verticaBy  striated ;  P,  smooth. 
Cleavage f  parallel  with  P,  perfect  H.s=s2'5--3.  Luetre  of  P,  pearly ;  (k  the  lateial 
planes,  weak  vitreous.  Color,  fidnt  reddish-white.  TVanslucent;  m  thm  sphnten  trans- 
parent. 

^  A^rds  a  fine  blue  color  with  cobalt    Akme  befoie  the  blowpipe  it  whitens,  but  is  info- 
sible.    Yields  water  when  heated  in  a  g^lass  tube. 

Hydrargillite  was  discovered  by  Ldssensko,  in  the  Schischimskian  Mountains,  near 
Slatoust.  The  specimen  examined  by  Rose  consisted  mostly  of  magnetic  iron,  through 
which  the  hydrargillite  was  disseminated.  The  larger  crystals  were  from  1  to  2  lines 
Jong. 

PINITE.      StTLUS  HBXAGONUS. 
Rbombobedral  Berpendne^leaxite,  Jir.    Pfnlte,  FTtriMr.    MieareUe,  JTuvsii. 

Primary  form,  a  hexagonal  prism.  Secondary  form^  the  pri- 
mary with  its  lateral  edges  truncated  or  beveled ;  often  the  berel- 
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ment  is  so  far  extended  as  to  produce  twelve-sided  prisms.  Cleavage 
indistinct. 

H.=2-26.  G.=2-7576,  C.  G.  Gmelin,  a  variety  from  St.  Pardoux ; 
2-782,  Haidinger,  crystallized  specimen  from  France.  Lustre  re- 
sinous, inclining  to  pearly ;  glistening.  Streak  white.  Colcr  gray, 
grayish-green,  or  brown.    Opaque.    Fracture  uneven. 

Compontion,  aeoording  to  Gmalm,  (JahrasK  ▼,  318^ 

BtPardonz. 

SiHca,  55-964 

Ahnnma,  S5'480 
Potash,  7^4 

Soda,  0*386 

Peiozyd  of  iron,  5*513 

Magnesia,  with  mamraneee,  3*760 

Water,  l*4l0=100-406 

Befoie  the  blowpqie  it  whitens  and  fbws  on  the  edges,  hot  does  not  mdt  Withboiaz, 
after  a  oontiniied  blast,  it  yields  a  transparent  globule,  colored  by  iron. 

A  Tanety  fiom  Saxony  is  entirely  unalterable  before  the  blow^q>e.  It  also  difiers  in 
composition,  containing,  according  to  Klaproth,  Si£ca  39*5,  alumina  63*75,  and  ozyd  of 
iron  6*75.    No  distinction  has  be^  noticed,  however,  in  their  forms. 

Osa.  This  species  was  distinguished  by  Werner,  and  named  from  the  Pirn  gallery  in 
the  Schne^>ersr  mines,  where  it  was  first  discovered. 

It  occurs  imbedded  in  decomposed  £ddspar-porphyry,  at  the  Pay-de-Dome  in  Aovefgne ; 
in  mnite,  at  Schneeberg  in  Saxony ;  at  TJ^fi^n*  in  the  Tyrol ;  and  in  primitive  rocks 
m  Cornwall  and  Aberdeenshire.  The  Pinite  of  Lancaster,  Bfass.,  may  prove  on  analysii 
to  be  one  of  the  three  species  following  Killinite. 

khunite. 

Peritomoos  Pleroiiiilna-Steatite,  Jt. 

Occurs  in  irregular  thin  crystals,  apparently  rectangular  prisms ; 
also  in  crystalline  masses. 

H.=4.  G.=2-65— 2-75.  Lustre  vitreous,  weak.  Streak  yel- 
lowish-white.  Color  greenish-gray,  often  tinged  brown  by  oxyd  of 
iron,  or  from  decomposition.    Faintly  translucent. 

Comptmtum,  according  to  Barker,  Lehnnt,  and  Blytfae, 

Sifica,  52*49  49H)8  47*935 

Alumina,  24*50  30*60  31*041 

Potash,  5*00  6*72  6*063 

Water,  5*00  10-00  10*000 

Ph>tox.iron,  2*49  2-27  2*328 

Lime,                               0-68  0*724 

Magnesia,  with  mang.     1*08  0^59 

Pmox.  manganese,  0*7&^0*24,  B.        «100*43,  L.  1-265--99-795,  BL 

FAHLUNTTE.    Sryum  aceotomus. 
Tricltflte,  H,   Trlcklarite,  F.    Fablunlte,  Hisingtr. 

Occurs  in  six-sided  prisms.     Cleavc^e,  basal,  perfect. 

H.=3.  G.=2-6— 2-79.  Lustre  resinous  or  vitreous.  Streak 
grayish-white.  Color  green,  passing  into  dark-brown  and  black. 
Opaque. 
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C^mpotUioth  Meording  to  Hkiafer  and  WaebliiMister,  (K.  V.  Ac.  H.  1897,  p.  SI,) 


Ciyiiali ;  Tcna  Nova. 

Silioa, 

4&79 

44-60 

Alumina^ 

29-73 

30-10 

Magnena, 

2^7 

6-75 

IVotoSTdofiron, 

501 

3-86 

0-43 

2-24 

Wattt. 

13-50=I0143, 

H.           9-35=96-90,  W. 

Wachtnwiater  detected  alio  1-35  of  lime  and  1-98  of  potarii  and  soda,  with  a  tnoe  of 
ftmicaeid. 

Before  the  blowpipe  it  becomet  gray*  and  the  thinnest  edges  fbse.  It  dissolves  dowly 
with  borax,  yieldinjir  a  glass  slightly  coyered  with  iron. 

Obsl  It  ocean  in  the  mine  of  Eric  Matte,  near  Fahlon,  in  Sweden,  where  it  is  ibond 
both  massiye  and  ciystaDiied,  imbedded  in  chlorite  slate,  and  associated  with  copper  pj- 
Dtes,  ffalena,  and  dichroite.  llie  crystals,  from  their  highly  perfect  deayage,  almost  in- 
yariany  break  in  parallel  position  with  the  shite,  and  thns  present  only  sections  of  their 
form. 

The  Hydrmu  iaUU  of  Bonsdofff  approaches  F^Monite  faieomposition  itoocmin 
modified  nz-«ided  prisms  of  a  groenidi-brown  or  dark  oliye-gieen  oofor,  folialad  parilni 
with  the  base;  H.— 3-75:  it  consists  of  Silica  4505,  alomina  30O5,  magiieaa  9O0, 
piotozyd  ofinm  5-30,  water  lOOO— 100.    It  ooours  with  iolite  at  Aba 

CHLOROPHTLLITE.    Sttujs  rouACSus. 

nmiillai, J^'*wMS, JslOTib. Mil, p.  174.  adanfkfinie,Jiuk»mt,lMAA,Q9itLU«p.otN.Bm^ 
sUre,p.l«.    Plnbe. 

Occurs  in  six  and  twelve-sided  prisms.  Highly  foliated  parallal 
to  the  base  of  the  prism;  sometimes  also  a  prismatic  deavage 
more  or  less  distinct. 

H.  of  basal  plane  1*6 — 2 ;  the  lateral  edges  will  scratch  apatite. 
G.=:2*706,  Jackson ;  2-709,  Erdmann.  Lustre  of  basal  plane, 
pearly ;  of  lateral,  pearly  or  greasy  to  in^rfectly  vitreous.  Color 
green  or  greenish,  greenish-brown — dark  olive-green.  Translu- 
cent to  subtranslucent.    Folia  neither  flexible  nor  elastic ;  brittle. 

Compontion,  acccu'ding  to  Jackson,  (ccnmnonicated  to  the  author,)  and  JgrJmMm, 
(Jahrasb.  1841, 174,) 

CjUorophmlliU.  Etwuwkittt  Bravig. 

SiUca,  45-20  45-97 


27-60  32H)8 

Magnesia,  9-60  10-32 

Ph>toxyd  of  irwi,  8-24  3-83 

Protozyd  of  manganese,  4*08  0-41 

Water,  3-60«98-32,  J.       5-49=98-10,  E. 

Traces  of  j^osphoric  acid  were  detected  in  the  chlorophyllite. 

niiis  mineral  is  closely  allied  to  the  hydrous  iolite  of  Bonsdorff,  but  contains  leas  i 
Like  that,  it  is  found  associated  with  iolite.  Yields  water  before  the  blo^^iqie,  and 
becomes  faluish*Kray,  but  ftises  only  on  the  edges.  With  carbonate  of  soda,  cfflei  vesioence 
takes  ^aoe,  and  an  opaque  greenish  enamel  is  formed,  which  becomes  darker  green  m 
the  reducing  iiame. 

Obk  Cmorophyllite  is  usually  associated  with  iolite  in  granite,  and  appears  to  ppooeed 
fiom  the  alteration  of  iolite.  It  often  forms  thin  folia  intedaminated  with  plates  of  iohta 
in  ^  hexagonal  prisms  of  this  mineral,  and  sometimes  a^^iears  to  ^duate  into  iolite. 

The  chloroph]^llite  of  Jackson  occurs  abundantly  in  large  prismatic  and  tabular  crystals 
at  Neal's  mine  in  Unity,  Maine,  associated  with  hornblende  rocks  containing  iron  and 
copper  pyrites.  The  same  mineral  occurs  with  iolite  at  Haddam,  Connecticut,  and  haa 
been  called  Pimte^  The  Esmarkite  of  Erchnann  is  found  in  granite  near  Breyig  in 
Notway. 
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Tim  luuBM  ChkrapMUte,  mn  Hum  speoieB  bj  Dr.  Jaektan,  is  derired  ftem  xX«f«f » 
green,  and  ^XXor,  leo/^  and  ulndet  to  its  structure  and  color.  The  name  B— Mii4rttjt  ^ng 
fnvimiafy  approfciated  to  a  variety  of  Datholita 

It  is  probable  that  both  the  hydrous  iolite  of  Bonsdorff  and  chkraph^fito  have  pro* 
eseded  from  the  aheration  of  iolite^  and  the  heiaffooal  fisms  tfaeczyslals  pmsmit  may  haTS 
ben  dcDTod  from  the  oriffiiiaKkflite,  instead  o?  being  the  aotaai  eiystalliaatkm  of  the 
hydrous  mineral  Gigantofito,  Pinite>  and  Fahlunile,  may  also  be  altered  fonns  of  otl«r 
minerals,  and  probably  of  iolita 

GIGANTOLITE. 

GlgmtoUte,  JforimukitU;  Trm*-  WtkttuigUr,  P<1|.  Ht,  SSB-JUwab.  xlz,  905. 

Primary  formf  a  hexagonal  prism.  Secondary,  a  twelve-sided 
prism.  Cleavage  parallel  with  the  base  and  sides  of  the  primary ; 
that  with  the  baie  perfect  and  showing  a  thin  foliaceous  structure* 

H.  about  3-5 ;  of  the  basal  surface=2.  G.=2-862— 2-878.  Lus- 
tre between  vitreous  and  waxy,  and  approaching  submetallic.  Color 
greenish  to  dark  steel-gray. 

Cmnpoeitiouj  acccrdinff  to  Wachtmeister, 

ISlica  46^7,  alumina  35*10,  perozyd  of  inm  15^,  magnesia  3*80,  puBtazTd  of  BMBga- 
UBse  0-89,  potosh  3*70,  soda  1*90,  fluorine  a  trace,  water  with  ammonia  6O0>b101*56. 

Fuses  readily  before  the  blowpipe,  with  some  intumescence,  to  a  8hinin|r  light-greenish 
sbff,  which  does  not  form  a  globule.  With  borax  and  salt  of  pho^ihorus,  melte  slowly 
and  with  difficulty  to  a  clear  glass. 

Oas.  Giffantolite  was  fbuml  at  TameU  in  Finland,  in  a  micaceous  gneissGid  granita. 
Ilie  name  lOludes  to  the  lar^  groups  of  cirstals.  It  is  allied  to  F^ihranite  and  also  to 
efalcKophyllite,  but  is  less  distmcuy  foliated  than  the  latter. 

AGALMATOLTTE. 

UBetaaTaMe6hrpUiM-St«ttte,Jir.  Flgiire  Stooe.  BildMda.  IT.  and  X.  Konlts.  Lardte.  Pafo- 
dhe.    Tale  GapUqoe,  A 

Massive ;  structure  sometimes  slaty. 

H.=2 ;  yields  to  the  nail.  G.=2-816,  Klaproth ;  2-895,  Thom- 
son. Lustre  waxy,  nearly  dull.  Streak  white  or  grayish-white, 
somewhat  shining.  Color  white,  greenish,  grayish,  yellowish, 
brownish  ;  rarely  also  pink  and  mottled.  Subtranslucent — nearly 
opaque.    Fracture  coarse  splintery.    Sectile.    Feel  greasy. 

CamtpoeUion,  according  to  Vauouelin,  (Ann.  de  Ch.  idiz,  83,)  Kbpioth,  (Beit  t,  19,) 
John,  (Ann.  of  FhiL  iT,  314,)  and  Thomson^  (Min.  i,  343,) 


Silica, 

56 

55 

55 

51*5 

4»«16 

Alumina, 

39 

33 

30 

33-5 

39*596 

lime. 

d 



1*75 

8*9 

Gim 

Protox.  non. 

1 

0*5 

1 

1-75 

1500 

Ptotoz.mang. 

_ 

— 

traoe. 

1*3 

Pbtash, 

7 

7 

6^ 

€•0 

6-800 

Water, 

5,V. 

3,K. 

5*5,  J. 

5-13,  J. 

5-5,  T. 

Hie  ^lecimens  analysed  by  the  abore  chemists  were  from  China.  Klaproth  obtained 
firr  nearly  the  same  result  with  a  qiecimen  from  Nacyag. 

Hotor  (Zeitsch.  iur  Fhys.  1837,  s.  1)  found  the  silica  and  alumina  in  the  proportiao 
of  61  to  35.  w  ..    1.x 

Waokeosoder  has  analysed  a  figure  stone  from  China,  (Erdmann's  Joum.  zziif  8a) 
and  iMmd  it  to  be  magfitsinni  (silicate  of  magnesia  with  3  per  cent  of  water,)  and  allied 
to  oeropact  talc. 


Digitized  by 


Google 


308  DBSCaiPTIVE   MINERALOGY. 

TheChiiiMe  appear  tome  both  a  magnenan  and  alemkioai  atone  for  their  canriogi, 
and  neither  are  probaUj  unmixed  ohemical  compoiinds. 

Before  the  Uowpipe  it  whitens,  hut  is  infunble.  With  borax,  it  afibfda  a  oofedeM  gbae. 
It  diasolTee  in  part  m  ralphurio  aoid,  leaying  a  lilioeoue  reeidoe. 

Oat.  Agahnatolite  ooenn  princ^mHj  m  China,  where  it  is  carred  into  ^^roteaqoe 
images  or  parodas,  and  chimney-piece  ornaments.  It  is  found  also  at  Nagyag  m  TVan- 
symnia ;  m  r^orwaj  and  Wales,  in  less  characteristic  Taiieties. 

FYRALLOLITE.    OpHmi  teiclihatus. 
Teisito-prlaBatlcPicnMnlB»8testlte,Jir.    PyrtUoUte,  JWrrfnuftOIM.    TenOkate  of  M  agDMia,  TImi. 

Primary  form^  an  oblique  rbomboidal  prisro ;  P :  M=14(P  49^, 
M  :  T=94°  36^.  Secondary  form^  the  primary  with  the  obtuse 
lateral  edges  replaced.  Cleavage  distinct  parallel  to  M  and  T ; 
also  in  the  direction  of  e.    Usually  granular  massive. 

H.=3-5— 4  G.=2-666— 2-594.  iw^/re  dull,  sometimes  slight- 
ly resinous.  Streak  white.  Color  white,  sometimes  greenish. 
Subtranslucent— opaque.    Fracture  earthy. 


CwmfotiUtmi  aooordingr  to  Notdenakiold,  (Schweig.  J.  xxxi, 

Silica,  56*63 

Majpiesia,  33-38 

Alumina,  3-38 

Lime,  5*58 

Pkotozjdofmang.  0*99 

Perox-ofiron,  009 

Water,  3*58 

Bitumen  and  loss,  6*38=1=100 

Before  the  blowpipe,  it  becomes  first  black,  then  white  again ;  afterwards  it  intomesees, 
and  melts  on  the  edges  to  a  white  enamel  With  borax,  it  jields  a  transparent  glaaa 
¥^th  soda,  it  fuses  easOpr  to  a  jellowish-green  trsnsparent  glass.  With  hqihosphate  of 
aoda,  there  is  a  sfij^  efiervesoence,  but  Anion  is  obtamed  with  great  diificultv. 

Obs.  Hie  onlj  known  locaHtj  of  pjrallolite  is  at  Storgord  in  the  parish  of  Paigas,  in 
Finland,  where  it  ocoura  in  a  limestone  bed,  with  feldspar,  pyroxene,  sc^mlite,  nMHoxite, 
and  qihene.  It  was  discovered  by  Count  Steinheil,  and  first  dMcribed  and  analyzed  by 
Nordenskiold.  Its  name  is  ftoia  the  Greek  mpyfire,  aWoi,  other t  \iBoi,  stoiu,  in  attuskm 
to  the  change  of  color  it  experiences  before  the  Uowpipe. 

HYDROUS  SIUCATE  OF  MAGNESIA. 

Tliero  are  sererd  oompounds  which  may  eome  under  the  above  general  name,  wfaoae 
titles  to  the  rank  of  species  are  not  fully  determined.    They  are  as  fulow : 

Sea  Foam,  called  also  Meenehawih  and  Jfa^nsfife.  The  specimen  from  Conkim- 
mien,  thirty  miles  east  of  Paris,  analyzed  by  Berthier,  was  soft,  impressible  by  the  nail ; 
had  a  smooth  and  unctuous  fed,  and  a  grayish-white,  and  occasionally  slightly  reddish 
color ;  when  immersed  in  water,  it  imlnMd  it  readily,  and  increased  in  bulk,  and  finaBy 
fbnned  a  soft  paste,  without  plasticity,  similar  to  jelly.  Compositwn,  Silica  54,  magnesia 
34,  water  30*1,  alumina  1-4  When  heated,  it  loses  its  greyish  or  reddish  tint,  and  be- 
comes white. 

Meerechaum  of  Thomson.  It  occun  at  Eski  Scheher  in  Natolia,  in  a  large  fissure  six 
feet  wide  in  calcareous  earth.  H.==i3.  Lustre  dull.  Color  white.  Opaque.  Fracture 
fine,  earthy.  Surface  smooth.  Compoeition,  Silica  43,  magnesia  30*5,  water  33,  lime 
3*3,  alumina  with  a  trace  of  manganese  3=99*8.  Heated,  it  gives  out  water  and  a  fetid 
odor,  becomes  hard  and  perfectly  white.  It  is  em]^yed  for  the  manufecture  of  the  bowls 
of  Turkey  tobacco  pipes,  and  thus  supports  a  monasteiy  of  Dervises,  established  near 
where  it  is  dug.  The  worknMD  assert  that  it  grows  again  in  the  fissure,  and  pofi  itsdf 
oplikeftoth. 
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Qaineite,  of  Bertluer,  is  diflsammAtod  throogb  a  limestone  depoint,  extending  from  Me- 
hun  in  France,  be^d  the  village  of  Qoincey.  It  is  in  light  particlee  of  a  cannine-red 
oolor ;  this  color  le  remored  by  heat,  which  at  the  eamo  time  eyolTei  water.  ,  Compon^ 
ti9n,  SUica  54,  magneaia  19,  protozyd  of  iron  8,  water  17=98.  Strong  concentrated  acids 
diseolTe  the  magnesia  and  iron,  and  leave  the  silica  in  a  geUtinoos  state. 

Aphrodite,  of  Berlin,  (ICV.  Ac  H.  1840.)  Soft  and  earthy  like  meerschaom.  C<mpo» 
ntionj  according  to  Berlin,'  Silica  51-55,  magnesia  33*72,  protozjd  of  manganese  1*62, 
protozyd  of  iron  0*59,  alumina  0^,  wattf  12*3(2.  Hiis  is  the  meerschaum  of  Longbans- 
hjttan.    The  name  is  dsnved  from  sff«c,>04m. 

SERPENTINE.    Opams  ooonmis. 

PriflDBdc  Berpemlne^iesttls,  jr.  Hydrous  S«qiiMUeste  of  MipiegUh  TUm.  MumoUte  of  AW 
lsll,SUIImaa*sJo«r.ir,l&  Dew^yttie,  Ahmiw.  Of triff,  €>phiU%  r«<riioiM.  Taleum  flonsattBnm, 
LiMMn  Wem,    PkrolUe,  ITranMMm.    Baltteorile,  Gymnile,  TImi.    KypboUte,  jBrnt. 

Primary  farm)  a  right  rectangular  prism. 
Secondary  form^  m  :  c'=13F  14J',  ef  :  e'= 
WP  2r,  M  :  6=116°  44',  m  :  ^=133°  68^  a :  a 
=105°  26'.  The  forms,  figs.  70,  74,  and  80, 
Plate  n,  have  been  observed  at  Rossie,  N.  Y., 
(Beck.)  CUavaffs  indistinct  parallel  to  m  and 
«',  apparent  only  in  a  strong  light.  /"Usually 
massive  \^  also  fibrous  and  foliated. 

H.=3— 4.  G.=2-507;  2-691,  Thomson. 
Lustre  resinous — greasy  ;j  low  degrees  of  in- 
tensity. Streak  white,  slightly  shining.  (^  Color 
leek-green  and  blackish-green  ^joccasionally,  oil  and  siskin-green ; 
none  bright.  On  exposure,  it  often  becomes  yellowish-gray.  Trans- 
lucent— opaque.    Fracture  conchoidal  or  splintery.    Sectile. 

Translooeat  serp^tine,  of  a  rich  oil-green  color,  is  nsnaUy  caDed  Precimts  or  Nobk 
kmrpentifie;  fwhilerthe  opaqoe  varieties  of  dark  shades  of  ^^reen  are  designated  Cinimum 
Serpentina  The  Picrolite  of  Hansmann  is  a  fibrous  vane^,  of  a  dark  fffsen  eokir,  re- 
sembling some  ibnns  of  asbestos.  Marmolite  is  a  fotiated  variety,  often  of  light  shades  of 
green,  and  sometimes  greenish-  or  bhiish-white,  consisting  of  thin  brittle  lamine,  often 
easily  separable.  The  KypkoliU  of  Breithaopt  is  probably  a  variety  of  marmolite  or  Ibli- 
Bted  serpentine. 

Mncfa  of  the  so-called  KwoliU  of  this  oountij,  if  not  all,  is  a  foliated  serpentine,  as  sta- 
ted by  Beck,  differing  ftom  marmolite  only  in  its  greater  compactness,  the  lamine  beinjg 
not  separable.  The  Westchester  and  Richmond  Co.  varieties  analyzed  b^  Beck,  are  of  this 
kind ;  a  specimen  from  Zoblitz,  (given  under  Knolite,  as  one  of  it  ibreigiiktcalities,)  an- 
alyzed in  Kammdsberg's  laboratory,  proved  to  be  nearly  idsntieal  in  eompositioo  with  the 
■erpvutine  m  vi^iioh  it  was  foond. 

CofRfMs^um,  according  to  Ly<^m^,  (K.  Y.  Ac  H.  1886,  p.  175,)  Histnger,  (Aihaad. 
iv,  341,)  Mosander,  (K  V.  Ac  H.  1835,  p.  997,)  Stromeyer,  (Untersuch.  365,)  Vannxem, 
(J.  Ac  Sci  PhiL  iii,)  Shepard,  Beck,  (Min.  N.  Y.,  p.  980,)  and  Jackson,  (SilL  J.  zxzviii« 
196,) 

Yellow;  Freei9UM;  CoUrU»i:  PientiU; 

fljlflfnivsa.            FsUao.  Fsbhm.  Wonnlaod.  Weonland. 

41-58               41-95  43K)7  49-34             41-660 

49-41               40^  40-37  44-90             37159 

'1^7  0«5  —              

9-99  1-17  0-18  4-046 

3-49               087             

_-  2^7 

11-68  19-45  19-88  14-793 


ICagnesia, 

lime, 

Alwwina, 

FhHoxydofiron,   9-17 

Carbonic  aoid,       9-38 

0z.nang.  

Water,  11-99 


99-83,  L. 


100-98,  L. 

40 


97-81,  a       99-97,  M.       99-835,  St 
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MarmoUU;  MwrmMte;  Lmmdlv:       SmpmliM  JhHU; 

filandTonL  BareRtUt.  RkbB.Co^N.Y.    Woteb.  Co.,  N.  T.          Vermont. 

SiHea,             40-08  42-69  41-00  40-50                   45-80 

Magnesia,       4mO  40O0  41-26  38-00                   33-44 

Alumina,         trace                      Mag.  mm,  2O0 

Lime,              CarkacO^?  2-39                     Ox- chrome,  2O0 

Protox.0f  iron,  2-70  1-16  Perox.  1-65  trace                    7-60 

Water,            15-67  16-11  13-50  31-00                    7-70 

99-85,  Shep.  99-96,  V.     lOOOO,  B.  99-50,  &  98-54,  J. 

Serpentine  giTee  off  water  and  becoroee  brownidi»red  befall  the  Mowpipe,lmt  fiiaea  only 
0n  the  ed^nes.  The  serpentine  marble  analyxed  by  Jackaon  haa  a  hardneaa  equal  to  fidcf- 
apar.    It  if  a  rock,  and  not  a  siropte  mineral 

Thomson's  BtUtimorite  (Phil  Mag.xxii,  191, 1843)  is  identical  with  jncrolite.  OymniU 
(Phil  Mag.  xxii,  191)  is  an  impure  serpentine  flrom  the  Bare  Hills,  Md.  The  metrtehmtm. 
of  Taberg  and  Sala,  Sweden,  is  a  softearthyserpentine  resembling  meerschamn  in  external 
appearance.  (Berlin,  K.  V.  Ac  H.  1840.)  The  SehiUemder  asbeat,  (Schiller  asbestos,)  a 
fibroos  mineral  from  Reicbenstein,  consists,  according  to  Kobell,  of  Silica  43*50,  magaeaia 
40-00,  motoxyd  of  iron  2^,  water  13-80,  alumina  0*40»99'78,  and  is  allied  to  serpentine. 

Obb.  Serpentine  often  constitutes  mountain  masses,  mostly  in  primary  regions.  Mixed 
with  ca^Kmate  of  lime,  it  forms  verd  antique  marhU,  which  occurs  often  in  extensiTe  beda^^, 

Chromate  of  iron  is  often  disseminated  through  serpentine,  giving  it  a  motded  appear- 
ance, somewhat  simibr  to  the  skin  of  a  snake,  whence  the  name,  terpenHne  or  ophite. 

Dark-green  opaque  crystals  of  serpentine  occur  in  the  Fassa  valley,  Tyrol  They  have 
been  conaidered  pseudomorphs  ;  and  M.  A.  Quenstedt  has  suggested  probable  reasons  ibr 
believing  them  pseudo-crystals  of  chrvsolite,  (see  §  45.)  The  finest  precious  serpentines 
oome  from  Fahlun  and  Gulsjo  in  Sweden,  the  Isle  of  Man,  the  neighborhood  of  Portaoy  m. 
Aberdeenshire,  Corsica,  Siberia,  and  Saxony.  Common  serpentine  oocuia  at  lizaiitfB 
Point  in  Cornwall,  and  manjr  other  places. 

In  the  United  States,  precious  serpentine,  of  a  light-green  color,  occurs  at  Phillipstawa 
m,  the  Highlands,  N.  Y. :  also  at  PoK  Henry,  Essex  0>. ;  at  Antwerp,  JeSaaoa.  Cou,  in 
crystals ;  at  Syracuse,  east  of  Major  Burnet's,  interesting  varieties ;  m  Oouvetneor,  St 
Lawrence  Co.,  in  crystals,  and  also  in  Rossie,  two  miles  north  of  Somerville ;  at  Johns- 
burg  in  Warren  Ca ;  Davenport's  Neck,  Westchester  Co.,  aflR>rding  fine  cabinet  sped* 
mens ;  in  Cornwall,  Monroe,  and  Warwick,  Orange  Co.,  sometimes  in  large  crystals  at 
Warwick ;  and  fr^  Richmond  to  New  Brighton,  Richmond  County,  hi  Massachu- 
aetts,  fine  at  Newburyport;  at  Blandford  Vith  Schiller  spar,  and  the  marmolite  va- 
riety ;  also  at  Westfield,  Middlefield,  Lynnfield,  Newburyport,  and  elsewhere.  In  Maine, 
at  Deer  Isle.  In  Vermont,  at  New  Fane,  &c  In  Rhode  Island,  at  Newport  In  Con- 
necticut, near  New  Haven,  at  the  verd  antique  quarries.  In  New  Jersey,  at  Hoboken, 
with  Brucite,  magnesite,  &c.,  and  the  marmolite  variety ;  also  at  Frankibrt  and  Bma. 
In  Maryland,  atCoratown,  Harford  Ca,  with  Diallage ;  alao  in  the  north  part  of  Cecal  Co. 
pi  Pennsylvania  at  Chesnut  Hill 

Seipentine  admits  of  a  high  polish,  and  maybe  turned  in  a  lathe,  and  is  sometimes  em- 
)iloyea  as  a  material  for  ornaments,  vases,  boxes,  6lc  At  Zoblitz  in  Saxony,  Bayreotht 
and  in  Franconia,  several  hundred  persons  are  employed  in  this  manufacture  Verd  an- 
tique marble  is  clouded  with  green  of  various  shades,  and  is  a  beautiful  material  for  tables 
and  ornamental  in-door  work.  Exposed  to  the  we^Lther,  it  wears  uneven,  owing  to  its  on- 
equal  hardness,  and  soon  loses  its  polished  surface. 

As  serpentine  rock  is  often  an  intimate  mixture  6t  serpentine  with  otiier  minerak,  Ifaeie 
is  scarcely  a  limit  to  the  number  of  species  which  analysis,  if  alone  the  test,  would  afibrd. 
llie  following  have  been  proposed  as  species ;  but  as  they  oecur  only  massive,  or  imper- 
fectly crystallized,  it  is  doubtful  whether  they  are  definite  chemical  compounds  or  not 

DemuUin — Breithai^  Massive,  reniform  or  in  crusts  on  serpentine,  of  a  reainous 
lustre  and  green  color.  Feel  greasy ;  odor,  when  moistened,  argilhLoeous.  CompomHtm, 
according  to  Ficinus,  Silica  35*800,  magnesia  23*700,  protoxyd  of  iron  11-333,  pmbaxjdai 
manganese  2*250,  alumina  0*416,  Ihne  0*833,  soda  0-500,  water  with  some  carbonic  add 
35*200»100-032.    From  Waldheim  in  Saxony. 

Retinalite — ^Thomson.  Massive,  with  a  greasy  lustre.  Translucent  YeUowiah-brown. 
H.»3-75.  G.=^49.  Ccmimntum,  SiUca  40-550,  inagnesia  18-856,  soda  18-833,  alamiBa, 
0-300,  peroxyd  of  iron  0-620,  water  20000=99*156.    From  Granville,  U.  a 
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IfyrfSrtpJUto— Syanbefg,  (K.  V.  Ac  H.  1839,  and  Pon.  li,  637.)  Oocun  masuTe, 
■mlv  fifaroua.  H.s=3-5.  6.a^65.  Mountam-grpeen.  Compontionj  Silica  36*193,  prot- 
nxjaaf  iron  39*799»  protoxj^d  of  manffaneae  1*660,  magnesia  2l'<)83,  alumina  2^5, 
▼anadic  acid  0*115,  water  16*060=:100'754.    Occore  with  picrolite  at  Taberg  in  Smoland. 

PicntfkylX — Svanbenr.  Amoiphoua  and  foliated,  of  a  disep  gTeeniah-ffraj  color.  6.B9 
d>75.    Cmnfomtumf  Silica  49*80,  magneilia  30*10,  protozyd  of  iron  6*86,  fime  0*78,  aln- 

*    I  111,  water  9*e3==98*48,  (Pogg.  1,  C — 


KEROLTTE.    Orarm  fouaoktv. 
.   B/dnMllictt,  WadMteiii. 

In  kidney-shaped  or  reniform  masses:  structure  lamellar  or 
compact 

H.=2— 2*26.  G.=2 — ^2-2.  Lustre  vitreoqs,  or  resinous.  Streak 
white.  Color  white,  green.  Transparent— translucent.  Fracture 
conchoidal.    Feel  greasy ;  does  not  adhere  to  the  tongue. 

Cawjui'fww,  aecocding  to  Pftifl^ 

Silica^  37*95 

Almnina,  12*18 

Bfagneaia,  16*03 

Water,  31*00=i9715 

Keralite  ocean  at  FhmkoMtein  in  Silesia,  and  at  Zoblitz  in  Sazooy,  asaociated  at  each 
locahtT  with  seipentine.  In  the  United  States  it  is  met  with  at  Stony  Point  in  Rockland 
Co,  if  em  Yofk,  and  at  Hoboken,  New  Jersey,  along  with  Brucite,  marmnHte,  and  mag* 
,  in  serpentine. 


YILLARSITE. 

DuMnoy,  OompC.  Rend,  ilv,  606. 

Primary  form^  a  rhombic  prism ;  M  :  M=119^  sy. 

Crystallizes  in  rhombic  octahedrons  with  truncated  apices ;  P :  a 
==136^  62s  e "'  0  (over  terminal  edgeW139<^  46^,  e :  e  (over  basal 
ed«)=86o  4(y. 

H.=3— 3*6.  G.=2'976.  Color  yellowish-green,  somewhat  re- 
sembling the  apatite  of  ArendaL  Subtransparent  Fracture 
granular. 

CsMOfilton,  aceotding  to  Dnfrinoy,  (Ann.  des  M.  4th  ser.  i,  387,)  SSica  39*61,  mag- 
nesia 47*37,  protozyd  of  iron  3*59,  prot  manganese  2*43,  lime  0*53,  potash  0*46,  water 
5-80-B99*7a  InftnOilebeibMtheblowiupe.  Forms  a  green  enamel  with  borax.  Soluble 
in  strong  adds. 

Om.  Ocean  at  TntTeneOa  in  Piedmont,  in  dolomite,  with  mica,  qnarti,  and  dodeca- 
kedral  magnetio  inn. 
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PICROSMINE.     NUUTVB  RBCTANOULCnL 
PiciMDliM,  Bnd,  PrtaomticPten«nine4lteatlta,^.    JHbjdmoM  Btaflkaie  ofHHMii^  IVwm. 

Primary  form,  a  right  rectangular  prism.  Sec-' 
ondary  form :  ft  :  c=;i53°  26^,  e  :  i=l26^  52^,  ft : 
e=121o6',  e  :  e  (over  ft)  =62<^  IK  Cleavage  par- 
allel to  M  perfect,  to  m  leas  so.  Imperfect  crystal' 
lizations  :  fine  columnar  or  granular. 

H.=2-6— 3.  G.=2-696— 2-66.  Lustre  of  m 
pearly  ;  of  other  planes,  inclining  to  vitreous. 
Streak  white  and  dull.  Color  generally  greenish- 
white,  sometimes  dark  green.     Subtranstucent— 

opaque.    Fracture  uneven,  scarcely  perceptible ;   of  imperfectly 

crystalline  varieties,  splintery. 

Cmmfonium,  aecording  to  MtgnnSi  (Pogg»  Ti,  S3,) 

Silica,  54-88 

MagihMia,  3335 

Aluroina,  0*79 
Peroxyd  of  iron,  1*39 

Ptotozyd  of  manganese,  0*43 

Water,  7*30«=98*13 

Inftttibie  alone  beibte  um  uowpipe,  but  fftrea  out  watef ,  becoines  flrat  black,  ttien  wnne 
and  opaque,  and  acquires  a  hardness  equalto  5.  It  is  soluble  in  salt  of  phospboros,  wifli 
iSbfb  ezcepCioQ  of  a  skeleton  of  sflica.  Heated  with  nitiate  of  cobalt,  it  assumes  a  pale  nd 
eolor. 

Obs.  Pierosmine  has  been  found  only  at  the  iron  mino  of  Engel8bui|r,  near  Presnitz  in 
Bohemia,  where  it  is  associated  with  magnetic  iron  ore.  It  resembles  common  asbestusm 
external  appearance,  but  was  distinffuisbed  from  that  mineral  by  Haidinger,  who  named  it 
Pierosmine,  from  wik^,  hitter,  and  ^^^,  odor,  in  allusion  to  the  bitter  and  argillaceous 
odor  of  the  moistened  minend. 


HYDROUS  ANTHOFHYLUTE.    Nematub  eadiatos. 

la  slender  plates  or  imperfect  crystals  diverging  from  various  cen- 
tres :  the  fibres  separable. 

H.:=2-6.  G.=2-91.  Lustre  silky.  Co/or  white,  greenish-yel- 
low, or  bluish-gray.    Opaque.    Sectile,  and  has  a  soft  feel. 

Componthn,  according  to  Thomson, 

8ilica  54*98,  magnesia  13*38,  perorjrd  of  iron  9*83,  protozyd  of  manganese  1*S0,  potaah 
6*60,  alumina  1'5€,  water  11*45.    Inrasible  before  the  blowpipe. 

Obs.  Hydrous  anthophyllite  occurs  in  a  talcose  rock  at  flskhiU,  N.  Y.,  about  five  miks 
tontheast  of  StormviUe,  on  the  land  of  Mr.  Peck ;  also  at  New  York  between  the  10th  Ave- 
nue and  the  Hudson,  and  between  57th  street  and  63d  street ;  the  fibres  are  sometimes 
lon|[andparallel,  and  at  othen  short  and  radiated  or  interlaced,  (Beck.)  Ilus  species  was 
instilated  by  Dr.  Tbomson. 
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NEMALITE.    Nkmatob  okacilu. 

Mrt(«StSnilinaii^  Joor.iT,  19.  Amlanttiold  Mtcneflte.  BiUdotis Hydrate  of  Magnetla,  71««miu 
Rofr8oZTMBS.Bd.jd,  468. 

Fibrous ;  fibres  slender,  elastic,  sometimes  curved,  easily  sepa- 
rable. 

H.=2.  G.=2-353,  Thomson  ;  244,  Nuttall.  Lustre  silky,  or 
pearly.  Some  decomposed  varieties  have  an  earthy  appearance. 
/Si^eaA:  white.  CoZor  grayish  or  bluish-white,  sometimes  slighily 
yellowish. 

Campositian,  according  to  Thomson, 

Magnesia,  51-731 

Silica,  12*568 
Petozyd  of  iron,  5*874 

Water,  39^66=a99*829 

In  tbe  fiame  of  a  lamp  the  fibres  become  opaqne  and  rigid,  and  assume  a  light  farowA 
^ige.  In  this  state  the  mineral  is  easily  redodble  to  a  powder.  When  rubbed  with  a 
piece  of  iron,  the  mineral  phospbraesces  with  a  yellowish  light 

Oia  Nemalite  forms  yeins  in  the  serpentine  rocks  at  Hoboken  in  New  Jersey,  and  in 
({leenstone  at  Piermont,  Rockland  Ca,  N.  Y.,  and  Bergen  Hill,  New  Jersey,  llie  name 
IS  deriyed  from  y^/ia,  a  thread,  in  aUusion  to  its  fibrous  structure. 


scffli 


iLLER  SPAR.    PniLuinuB  ScmLLEni. 

Bbtomoofl  SehiHer  Bper,  Jt.  Hydrou  BlsiUcmte  of  Magnesia,  Tkom.  Kantin.  BcbUIecstdn,  W. 
TdkardgerDiirilag,  Uatu,    Spatli-Cliatoyaiit,  DiaUage  M6taUoide,  (in  part,)  H. 

Primary  form,  an  oblique  rhomboidal  prism ;  M :  T=between 
135^  and  145°.  Cleavage  in  two  directions  ;  in  one  highly  per- 
fect and  easy ;  in  the  other,  only  in  traces.  Usually  in  broad  sepa- 
rable laminae,  disseminated  in  serpentine. 

H.=3-6— 4.  Gj=2-6— 2-662,  Kohler.  Lustre  metallic-pearly 
on  cleavage  faces,  indistinctly  vitreous  on  the  other  faces.  Streak 
^yish-white,  inclining  a  little  to  yellow.  Color  olive  and  black- 
ish-green,  inclining  to  pinchbeck-Brown  upon  the  face  of  perfect 
cleavage.    SubtranslucenU    Fracture  uneven,  splintery.    Sectile. 

Compotition,  according  to  Drapier,  (Jour,  de  Ph.  bdi,  48,)  and  Kohler,  (Pog.  ii,  199,) 

SiUca,                                     41  43*900 

Magnesia,                                29  25*856 

Qxyd  of  iron  and  chromium,  14  13*021 

Water,                                     10  12*426 

Alumina,                                   3  1-280 

Lime,                                         1  2642 

Protoz.  Manganese,                 —=^98,  Drapier.  0-535=a99*66,  Kohler. 

Before  the  blowpipe,  in  the  platinum  forceps,  it  gives  off  water  and  becomes  of  a  pinch- 
beck-brown cdor ;  the  lustre  is  rendered  still  more  metallic,  and  thin  pieces  become  at- 
tractable by  the  magnet  The  thinnest  edges  only  fuse  before  the  blowpipe  alone.  With 
Ixirax,  it  fuses  with  difficulty  to  a  bead,  which,  on  cooling,  has  a  slight  emerald-green 
tmee,  in  consequence  of  the  presence  of  chromium.  Tlie  same  phenomena  are  exh%ited 
iiitti  bipbotphate  of  soda,  and  besides,  a  skeleton  of  silica  is  left.  With  carbonate  of 
•oda,  it  does  not  fbse,  but  on  platinum  foil  indicates  the  presence  of  manganese. 

On.  Schiller  spar  occurs  at  Baste,  in  the  forest  of  Hanebuig  in  the  Harts,  mixed  with 
Qasnve  svpeotina.    At  Blandfoid,  Mass,  a  hlaokish-green  variety  is  met  with,  aseo- 
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ckted  with  Mtpoitiiie  and  mannoiiCe ;  alfo  near  Weatfield  and  RoflMl,  Ma^  at  ] 
and  Amity,  N.  Y.,  and  at  G)uptown,  Md. 

Antigorite  of  Schwdzer,  (Pogg.  zUz,  595.)  Tliis  mineral  ii  allied  in  eoinpoaitioii  and 
other  characters  to  SchiUer  spar.  It  occdri  in  foliatied  masaes,  and  the  lamkis  tffuritg 
easily.  ILs=:9*5.  G.=2*622.  Color  brownish  and  leek-g^een.  Thin  laminsB  traaspft- 
rent  Feel  smooth  but  not  neasy.  Composition,  accordingr  to  Schweiier,  (Pogf.  zliZf  597,) 
Silica  46-23,  piotoj^d of  iron  13*05,  almnina  2K)8,  mapesia 34*39,  water3<70-^944 
Hiin  Slaters  fuse  on  the  edges.  With  borax  forms  easify  a  glass  o<doied  with  inn.  An- 
tigocite  comes  from  Antigoris-Thala  in  Piedmont,  whence  the  name. 


CLINTONITE.    PHTLLnnvs  Ciarrom. 
Bexbertlte,  OMwra,  8U1.  Joor.  zxir,  171.    Boliaeilte,  TVmm. 


Primary  form^  an  oblique  rhombic  prism ; 
M  :  M  about  94^.  Secondary  formj  the  an- 
nexed figure  by  Horton.  Structure  foliated 
like  mica,  but  less  distinctly,  and  lamins 
scarcely  flexible  when  very  thin. 

H.=4— 6.  G.=3098.  Lustre  metallic 
and  metallic-pearly.  Color  reddish-brown, 
yellowish-brown,  copper-red.  Streak  yellow- 
ish-gray. 


Campontum,  accordmg  to  Clemson,  (SilL  J.  zziv,  171,)  Rid 


,  and  Flattner, 


SiHca, 

17*0 

19*35^ 

26*4 

Alumina, 

37-6 

44-75 

46*7 

Magnesia, 

24*3 

9^5 

9-8 

Lime, 

10*7 

11*45 

12*5 

Protozydof  iron, 

05*0                 Pcrox. 

4*80 

4*3 

Ozyd  of  manganese. 

1*35 

Zirccmia, 

3*05 

Water, 

3-6 

4*55 

3*5 

Fluoric  acid, 

=98*2,  C. 

0-90-98-25,  R 

InftuuUe  ^er  se  befiore  the  Uowpipe.    With  carbonate  of  soda,  or  borax,  a  1 
pearl  is  obtamed    In  powder,  it  is  acted  upon  b)r  the  nitric,  muriatic,  and  su^uiici 

Obs.    It  occurs  at  Amity,  Orange  Ca,  N.  Y.,  in  limestone  bedsconnected  with  se 
tine,  and  associated  with  hornblende,  ipinel  pyroxene,  and  plumbago.    This  spedes  bs« 
been  supposed  to  be  a  variety  of  bronzite,  but  the  above  analyses,  though  disagreeing, 
prove  it  to  be  a  distinct  roecies. 

The  XanthophyUite  of  Rose  is  considered  by  him  as  closely  alfied  to,  or  identical  with, 
Clintonite.  It  occurs  in  implanted  globules  about  an  inch  and  a  half  thnn^,  oonsietiBg 
within  of  the  XanthophyUite,  also  in  columnar  and  lamellar  individuals  which  sometimes 
contain  within  thin  tabular  ci^stals  of  a  hexagonal  form,  secondary  apparently  lo  a  rliQni> 
bic  prism.    CleatMge  basal,  lughly  perfect 

Compotitionf  according  to  Kioee,  Silica  16:41,  alumina  43*17,  magnesia  19-57,  fine 
14*50,  protox^d  of  iron  2-23,  soda  0*62,  loss  or  water  4*45.  It  comes  from  the  Schiscliim- 
ddan  mountams  near  Slatoust 


BRUCITE.    Margautub  Baucn. 
Native  Hydrate  of  Magneria,  Brace's  Mln.  Jour,  i,  9(.    Nattve  Mafnala,  Cttmv.    M iciiMe  HTdrst*,  if. 

Primary  form,  a  hexagonal  prism.  Secondary  form^  a  tfain 
six-tided  table  with  the  terminal  edges  replaced  by  a  low  plane. 
(Unst.)  Cleavage  basal,  highly  perfect ;  usually  in  foliated  plates ; 
folia  easily  separable. 
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H.=l-6.  O-rsS-SS,  Haidinger.  Lustre  pearly.  Streak  white. 
Color  white,  inclining  to  gray,  blue,  or  green.  Translucent — sub- 
translucent.  ,  Sectile.    Thin  lamins  flexible. 

Compotitumj  weotSng  to  Brace,  (Mm.  Joorn.  i,  36,)  Fyfe,  Vaoqaelin,  (Ann.  do  Mns. 
raiflt  Nat  zz,  167,)  Stiomeyer,  (Untenachangen,  p.  467,)  and  Thomson,  (Min-i,  157,) 


Hokokcn.  Hobokto.  Hobokan.  BwIduicm.        Hoboken.             

Mafnasa,  70  6975  64*0  66^7  6b-345           67*98 

Water,  aO  3(K25  S9'0  30-39  30-909           30-96 

Perox.  mang.  —  —          1-57  0-637 

Protax.iion,  —  9-5  118  0-116 

Iime»  —  0-19              

SiKca,  —  2K)            


1-57 


100,  B.    100H)0,F.      97-5,  V.    lOOKK),  S.     lOOKKK),  a     100-51,  T. 

Beibro  the  blowpipe  it  loees  weight,  becomes  opaque  and  friable,  but  does  not  Aise.    En- 
tirdy  soluble  in  the  acids  without  ejServescence. 

^  Obs.  Bnicite  accompanies  other  magnesian  minerals  in  serpentine.  Occurs  in  con- 
siderable yeins  traversing  serpentine,  at  Swinaness  in  Unst,  one  of  the  Shetland  isles, 
where  it  is  sometimes  found  m  rmrular  crystals.  It  is  also  found  in  the  same  rock  at  Ho- 
boken,  N.  J.,  opoosite  the  city  of  New  Y  ork,  in  yeins  which  are  sometimes  an  inch  in 
width ;  also  in  Richmond  Ca,  N.  Y.,  and  on  the  peninsula  east  of  New  Rochelle,  West- 
cfaesterCa    Tins  mineral  was  discovered  and  described  by  the  late  Dr.  Bruce  of  New  York. 


TALC.    MAaoAXims  p&bbiatious. 
PxtaBaCk  Tslc  Mica,  M.   Boapftone.   Staatite.   Bpecksteiit. 

Primary  fortnj  a  right  rhombic  prism ,  M :  M=120^.  Second- 
€ary  farm :  rectangular  prisms  and  hexagonal  plates.  Cleavage 
perfect  parallel  with  P.  Imperfect  crystallizatiofis :  globular  and 
stellated  groups ;  also  massive ;  structure  granular,  often  impal- 
pable. Occasionally  the  particles  are  strongly  coherent,  and  the 
mineral  has  a  slaty  structure. 

H.=l— 1-5.'  G*=2-697— 2-86.  Xrtw/r«  pearly.  Some  massive 
i^eties,  but  slightly  pearly  or  nearly  earthy.  Streak  usually 
white  ;  of  some  (krk'^i^n  varieties,  a  little  lighter  than  the  color, 
v^  Color  apple^een,  passing  into  white,  sometimes  silvery-white ;  also 
inclining  to  greenish-gray  and  dark-green.  Sometimes  the  laminae 
are  bright  green,  viewed  perpendicular  to  the  cleavage  surface,  and 
of  a  brown  tinge,  and  less  translucent  at  ridit  angles  with  this 
direction.  Subtransparent — subtrauslucent  Fracture  of  highly 
crjritalline  varieties  not  observable.  Sectile  in  a  high  degree.  Thin 
lamioie  easily  flexible,  but  not  elastic.    Feel  greasy. 

The  foSUmiaz  are  the  principal  yarietiei  of  this  species: 


Foliated  Tale.  Purest  crystalline  tale,  consistinjg  of  easily  separated  folia,  having  a 
|Wasy  feel,  and  presenting  light  green,  |reeniBh-white,  and  white  colors. 

Soopwkme  or  ttoafito,  (Speekstein  of  the  Germans.)  Coarse  ffny  and  giayidi-green 
"mmmwe  varieties,  generally  granule.  F^t  stone,  or  Xopts  MairUi  includes  the  coarser 
granalar  specimens  of  dark  odor. 

Jndmrmted  Tale.  An  impure,  slaty  tale,  with  a  nearly  compact  texture,  and  superior 
hardneM  to  ooeuBon  tak. 
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;  Tmlcom  SUU,  A  dwk  lUtj  loek,  ^Tii^  %  gimaj  kd,  eoBMtinf  laifaly  ef  tek, 
mixed  with  more  or  leM  of  i^djpur  or  quarts.  / 

Renswlaerite,  (Emraoni.)  A  compact  fine-grmined  mffiave  ftmtite,  often  tranalocent 
in  thin  slabs,  and  presenting  white,  gray,  jellowiih  aad  dark  ooton,  soaettOMS  neaiij  Mack. 
It  occurs  frequently  under  the  forms  of  pyroxene,  and  is  supposed  to  have  resulted  from 
the  atteration  of  that  rock.  (See  under  Pyrojreii«£or  its  ootnpoflttion.)  H.sbs3^-4.  &«i^^4. 

Commmtion,  according  to  Berthier,  (Ann.  des  M.  yi,  451,)  t.  Kobett,  (Ka8tn6r*8  Aith. 
xii,  29,)  and  Lychoell,  (rogg.  xxxviii,) 


jjw.  r«f«,  • 

J(W.  TWc 

JW.  TWe, 

Siuau, 

§i§mtHo 

fr.U.fieniliard. 

fr.GraliMr. 

fr.  Odpfeiaptai. 

fr.Bftk. 

Sifica,               56-9 

63-80 

ests 

1 

65^ 

63*13 

Magnema,        33-2 

31-SI0 

32-4 

30^ 

34-30 

IVolox.  iron,       4*6 

MO 

1-6 

3-61 

2^ 

0-60 

1-0 

Wi^,               3-5 

1-92 

23 

99  5,  B. 

98-34,  V.  K. 

1001,  T. 

K. 

100^5,  L. 

99-70, 

Pure  Talc  is  an  anhydrous  silicate  of  magnesia.  Some  analyses  giye  for  steatite  5  or 
6  per  cent  of  water ;  but  Ljchn^i  in  his  Ute  investigations,  obtained  at  the  most  but  1 
per  cent  A  pseudomorphous  steatite,  analysed  by  Dewey,  {SiO.  J.  li,  333,)  affinrded  15 
per  cent  of  water.  Steatitic  pseudomorphs  are  generally  mixtures  of  a  hydrous  steatite 
with  more  or  leas  of  the  mineral  whose  form  they  have.  This  is  the  case  with  the  honi- 
blende  and  spinel  steat^  pseudomorphs,  examined  by  Beck,  (Min.  N.  T.,  ppw  306, 316,) 
and  also  with  the  Rensselaerite,  Slc  Before  the  blowpipe,  talc  loses  its  color,  and  fuKi 
with  difficulty.  With  borax  it  forms,  with  intumescence,  a  dear  glass,  sooietinies  col- 
ored with  iron. 

Obs.  '  This  species  is  very  generally  diffused  in  primitive  countries,  and  in  some  of  its 
varieties,  especially  common  Ulc,  pototone,  and  steatite,  fonns  extensive  beds  in  primitive 
regions,  which  are  the  repositories  of  several  mineral  species,  among  which  are  rhomb 
spary  -dolomite,  (yar.  bitter  spar,)  ma^petic  iron,  and  actinolite. 

Apple-green  talc  occurs  in  lai^  fbhated  masses,  in  the  island  of  Unst,  one  of  the  Shet- 
land isles ;  also  in  the  Gruner  mountain  in  Saltzburg,  and  in  the  Yallais.  Other  foreifn 
localities  are,  of  poUtone,  the  Vallais  and  Orisons,  and  Wald,  in  fityria.  FseodoraoipDS 
of  steatite,  imitative  of  quart!  crystal,  and  also  of  oak  spar,  occur  atOopforvgrun  in  the 
principality  of  Bayreuth,  which  were  at  first  siq)poeed  to  be  actual  crystals  of  steatiteu 

Extensive  beds  of  steatite  occur  in  various  parts  of  the  New  England  States,  also  in 
New  Jersey,  Pennsylvania,  &c.  A  bed  at  Smithfield,  R.  I.,  aflfords  a  delicate  green  eo- 
lumnar  variety  of  tale,  and  a  primitive  limestone  in  the  same  region,  a  white  gnndar 
variety.  At  Bridgewater,  Vt,  handsome  green  talc  occurs,  intermingled  with  a  trans- 
parent massive  doiomite:  also  at  Dexter,  Maine ;  Lockwood,  Newton,  and  Sparta,  New 
Jersey ;  near  Amity,  N.  Y. ;  on  Staten  Island,  both  common  and  indurated,  near  the  quar- 
antine ;  and  four  miles  distant  it  occurs  in  detached  masses  made  up  ot  fofia  of  a  snow- 
white  ookr,  (Beck ;)  at  Couytown,  Md.,  of  greeoi  bhie»  mkS  rose  color ;  in  South  Mooi* 
tain,  ten  miles  south  of  Carlisle,  Fenn. 

Pseudomorphs  of  steatite  occur  at  Newton,  New  Jersey,  imitative  of  quartz,  scapolite, 
and  spinel ;  also  at  Gouvemeur,  N.  Y.,  imitative  of  scapolite,  in  Orange  Co.,  imitative  of 
^linsl  and  hornblende,  and  at  Bergea  hill,  having  the  form  of  apophylhte. 

Slabs  of  steatite  are  extensively  employed  as  fire  stones  in  fornaoes  and  stoves,  for 
which  purpose  it  is  well  adapted,  on  account  of  its  extreme  infusibility,  and  its  sbir  coa- 
ductifA  of  heat    Yenetian  talc  is  used  for  removing  tnl-stains  from  woolen  ok>th. 


SAFONITE.    MAmoARiTus  Sapo. 


Massive.  Soft  almost  like  butter,  but  becomes  brittle  after 
drying.  Lustre  greasy.  Color  white,  yellowish,  bluish,  and  red- 
dish-white. 

Campontion,  aooofdinf  to  UapiDth  and  Sranberg,  (K.  Y.  AcH.  1M0») 
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Silica, 

Ma^D6§ia, 

Alumina, 

Peroi^d  of  irm. 

Potash, 

Water, 


45-00 

34-75 

9-25 

1-00 

0-75 


46'8 

33-3 

8*0 

0-4 

Lime,    0*7 


18-00b»98-75,  K.     ll*0»100-d,  &. 


S^miite  is  wht^y  soluble  in  sulphuric  acid.  Gives  out  water  and  Mackms  belbie  the 
blowpipe.    Thin  simntets  fuse  with  some  difl^cnltj  on  the  edges. 

On.  Occurs  at  Lizard  Point,  CorawalL  .When  first  extracted,  it  maj  be  1mea<led 
fike  do^h,  but  on  exposure  it  loses  part  of  its  moisture  and  becomes  subtranslucent 

A  mineral  in  external  characters  like  saponite,  occurs  in  the  geodes  of  datholito  at  Roar- 
ingbrook,  near  New  Haven,  Conn. 

jPiotme  of  Svanbers,  (Pofff  •  hv,  267, 1841.)  Resembles  suMXiite  in  eztemal  chaimo- 
tars.  Composition,  Silica  50891,  magnesia  d^SSO,  lime  0*777,  ahmuna  9*401,  peiozyd 
efiron  9056,  water  ll*065a>100*712.    The  name  is  from  vionff»/it 


CHLORITR    MAmGARiTus  ouvaceub. 
Tslc  ZopapUqae,  JSr.    Chlorite  ■late.    BipMoltte,  JMttf    Ghloropfairttt. 

Primary  form^  hexagonal.  Cleavage  parallel  with  the  base 
and  highly  perfect.  Imperfect  crystallizations :  in  radiated  forme, 
and  massive,  of  a  granular  texture,  or  earthy. 

H.=l*5.  G.=2-66 — 2-86.  Lustre  vitreous  to  pearly.  ^  Color 
emerald-green,  seen  in  the  direction  of  the  axis,land  yellowish  or 
hyacinth-red,  at  right  angles  with  it.  c  Massive  varieties  olive- 
green,  i  Transparent — subtranslucent.    Laminae  not  elastic. 

Composition,  according  to  Kobell,  (Erdmami*8  Jour,  xri,  470,)  and  Vanentrapp,  (Pogg. 
xlviii,  185,) 


GocOutfd. 

Ranrta. 

Silica, 

30-376 

3114 

32*68 

25-367 

26*06 

Almnina, 

16-966 

1714 

14*57 

18*496 

18*47 

Magnesia, 

33-972 

34-40 

33*11 

17*086 

14*69 

Piotinm, 

4-374 

3-85 

5-97 

28*788 

26*87 

Ptot  manganeee,      

0-53 

0-28 

0*62 

Water, 

12-632 

12-20 

12-10 

8-958 

10-45 

Undeoomposed, 

0-85 

1-02 

2*24 

98*310,  V.        100*11,  K.         99-73,  K.         98*698,  V.         99*40,  K. 

Iht  above  analyses,  as  observed  by  Kobdl,  appear  to  indicate  that  there  are  two  distinct 
species  hero  included.  KobelTs  separates  the  last  two,  together  with  a  chlorite  fitom  Sl- 
lerthal,  mider  the  name  Ripidolite.  (from  ptwts,  a  fan,)  andto  these  species  the  spedmens 
tom  Gotthard,  as  Rose  remaiks,  also  bekiig.  Mo  external  characters  are  jet  given,  suffi- 
cient to  distinguish  the  species,  (see  Erdmann's  Jour,  and  Poggendorf,  abreadj  refened 
ta)    It  is  completely  decomposed  by  sulphuric  acid. 

Chlorite  fuses  with  difficultjr  in  the  thinnest  spUntera. 

ObsT  Chlorite  forms  extensive  beds  in  primary  regions,  and  is  the  characterixing  ingre- 
dient m  chlorite  slatgj  Octahedral  crystals  of  magnetic  iron  and  hornblende  are  the  most 
common  minerals  in  chlorite  and  chlorite  slate. 

Chkmte  occurs  in  various  parts  of  the  Eastern  States.  In  Pennsylvania,  crystals  seven 
eighths  of  an  inch  in  diameter  have  been  observed  Irv  Mr.  John  FmlHps. 

The  Prmoilite  of  Tliomson  (PhiL  Mag.xxii,  193, 1843)  is  a  soft,  leek-gveeB  fibrous  nmie- 
nl,  occurring  in  amygdaloid,  consisting,  according  to  Hwmsnn,  of  BiUca  3^55,  magnesia 
15-55,  lime  $55,  pofoxyd  of  iron  14*90,  oxyd  of  manganfisfl  1*50,  alumina  5'65-b96-70.  It 
comes  from  the  lulpatrick  Hills,  Scotlana. 

Leuektenbergite,  Hiis  species,  proposed  by  A.  Komonen,  (Vecfaand.  der  Kais-Russ. 
Min.  Ges.  su  9t  Petsrsbugh,  1842,  p.  64,)  is  allied  in  compciwtion  to  chkxite.  It  is 
41 
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foliated  or  foliated  granular,  and  pfoaeata  tracea  of  a  riMinbohedml  faim,  with  a  baaal 
cleavage.  H.^£tS,  O.sd'Tl.  Color  jeUorvrish,  or  white  in  tbin  folia,  idiioh  are  tiana- 
parent ;  loatre  pearly.  CtHpontwn^  according  to  Komonen,  Silica  34'33,  alumina  16*31, 
magnesia  35*36,  perozyd  of  iron  3-33,  lime  1*75,  water  8*66ai99*6&  Fonns  a  colorleai 
glasa  with  borax,  and  a  bead  with  lalt  of  plMMphorai,  which  ia  bottle  poen  while  hot,  and 
oobrkes  on  ooolinff.  Leuchtenberrite  eomea  from  the  Schiachimakian  mountaina,  nnr 
SlatouBt  in  the  Ur^    Itwaa  named  by  Maj.  JerreinoffinhQiiorof  Bfkz.  Leuehtenbog. 


g 


PENNINE.    MAmoAEiTUB  rhombohbdrub. 
Peanin,  J.  FrSiel  and  E.  Sckwtittr,  Poa.  1,  S3,  598. 

CrysteUlization  rhombohedral.  Ocean 
in  tabular  crystals,  like  the  figure ;  R :  It= 
118°,  a :  R=99<^  and  8P.  Cleavage  basal, 
eminent.  Thin  leaves  flexible,  but  not  elas- 
tic. Imperfect  crystallizations :  oblong  masses  with  transverse 
strifie. 

H.  of  a=2 — ^2-6;  of  R=3.  Lustre  vitreous-pearly — subme- 
tallic ;  of  the  face  R,  c^reasy.  Color  of  R,  brown  to  hyacinth- 
red  ;  in  the  direction  of  (he  axis  by  transmitted  light,  between 
emerald  and  leek-green ;  by  reflected  light,  blackish-green.  Thin 
pieces  transparent. 

CompoMtteti,  according  to  8chw«xer» 

Silica  33*07,  protozyd  of  iron  1136,  alumina  9*69,  majpuwia  32*34,  water  13>58=99*04 

DiasoWea  in  muriatic  or  nitric  add,  but  not  in  eulphunc  acid.  Heated  in  a  glass  tube, 
it  gives  out  pure  water.  In  the  platina  forceps,  it  fuses  on  the  edges  with  some  intumes- 
cence to  a  jellowish-white  enamel  With  borax  it  forms  easily  a  clear  glass  oolored 
with  iron,     with  soda  on  coal  it  fuses  with  intumescence  to  a  brownish-jellow  slag. 

Obs.  Pennine  occurs  in  the  Pennine  Alps  near  Zermatt,  in  a  rock  which  has  besn 
variously  called  mica  slate  or  chlorite  slate,  but  consists  of  Pennine  and  brown  idocraas 
or  garnet,  and  contains  ciystals  of  these  minerals. 

Frobel  remarks  that  Breithaupt's  diehromati§cher  Aftenglimmer  from  fiinden  in  Swit* 
serland,  and  Necker*s  hjdro-taic  from  the  Valine  de  Binn,  are  without  doubt  ideotied 
with  Pennine.    The  name  Pennine  is  derived  from  its  locality. 

The  Pihlite  of  Sefetmm  from  Fahlnn,  is  a  doubtful  species  as  intermediate  in  its  char- 
acters between  talc  and  mica,  (Phil  Mag.  zvii,  479, 1840.) 


PYROPHYLLITE.    Maboamtus  kxfolums. 

Foliated.  Massive,  with  a  radiated  structure  like  some  varieties 
of  talc. 

H.=l.  Lustre  pearly,  inclined  to  greasy.  Color  white,  apple- 
gteen,  grayish  and  brownish-green,  ochre-yellow.  Subtranspa- 
rent — sublronslucent. 

Comfjoaition,  according  to  Hemnann,  (PogjT.  xv,  592,)  Silica  59*79,  alumina  29*4^ 
magrnesia  4,  perozyd  of  iron  1*8,  water  5*62=:«100*67. 

Alone  be£aae  the  blowpipe  it  swells  up  and  spreads  out  in  a  fiEm-like  shape,  and  incieaaet 
to  twenty  times  its  fonner  bulk.  Infbsible.  With  soda  it  ibnns  a  dear  ydlow  glaM. 
With  nitrate  of  cobalt  it  assumes  a  fine  blue  color. 

Pyrophyllite  occurs  in  the  Urahan  mountains  between  Pyschminsk  and  BenaoC  It 
"^^     laradiatMltalc. 
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Hie  Vermieulite  of  Milbmy,  Massaehiuetts,  is  pcobaUy  idendeal  witii  pyroph^^lite,  ai 
riiowii  bjr  Mr.  J.  E.  Tescheroacher,  (Proceed.  Bost  Nat  Hist  Soc.  1843.)  llie  mineral 
80  called  it  a  mechanical  roixntie,  oooaisting  of  grayish-ipreen  foliated  scales  lookinjr  like 
talc  or  mica  in  a  grayish-white  mealy  base.  The  following  is  the  result  of  an  anal3r8i8  by 
Dr.  Thomson,  but  for  the  reason  just  stated  it  is  unsatisfactory:  Silica  49*080,  magnesia 
16-964,  protozyd  of  iron  16120,  alumina  7-280,  water  10-276=r99-720.  Before  the  blow- 
pipe it  does  not  fiise,  but  instantly  shoots  out  into  worm-like  prcriections,  consisting  of 
the  separated  foha,  and  arising  from  the  disengagement  of  water.  According  to  Dr.  A.  A. 
Hayes,  it  dissolves  with  braax,  fonnine  a  transparent  yellow  glass,  which  becomes  green 
in  the  reducing  flame.  Forms  a  globme  containing  siuca  with  salt  of  phosphorus,  which 
is  yeUow  while  hot,  and  b^somes  eokxIesB  on  coolmg.  Gives  a  blue  ooloir  with  nitrate  of 
eobalt 
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MARGARITE.    Mica  maboauna. 
UMMMkohedral  rwri-MlM,  jr.    PvlgUBiMr,  £. 

Primary  form^  a  hexagonal  prism.  Cleavage:  basal,  highly 
perfect;  lateral,  in  traces.  Usually  in  thin  crystalline  lamina, 
irr^larly  intersectinjr  each  other. 

H.=3-5 — 4-6.  G.=3-032.  Lustre  pearly  on  P,  vitreous  on  the 
other  fiices.  Streak  white.  Color  pale  pearly-gray,  passing  into 
reddish-white  and  yellowish-white.  Translucent — subtranslucent 
Rather  brittle. 

CQmf99itkmt  aeoordbf  to  da  Mcnil, 


Saiea, 

37-00 

A  ltiini|fm  J 

40-50 

Ozyd  of  irao, 

4-50 

Lime, 

8-96 

Soda. 

1-24 

Water, 

1-00 

Lo-, 

6-80«l00 

Intmneecei  and  ftma  belbie  the  blowpipe. 

Om.    Mamrite  oeeun  at  Steniii|[  in  tiie  tjvA,  in  pdmitiTe  rocka,  mixed  with  aad 
eofaged  in  mated  chlorite,  and  aMooated  with  apatite  and  crichtonite. 

COMMON  MICA.    Mica  obuqua. 
H«al-prlMMtfc  Talo-Mfca,  jr.   Biaxial  Mka.    QVaama  cf  tkt  Chrmmu. 

Primary  form^  an  oblique  rhombic  prism; 
M:M=1190— 12P,  P:M=980  4(K;  some  spe- 
cimens  114^ — 115^,  (Beck.)  Secondary  form^ 
the  prim^  with  the  acute  lateral  edges  trunca- 
ted. M:  6=120^.  Cleavage  eminent  parallel 
to  P ;  occasionally  a  diagonal  cleavage  in  one 
direction  tolerably  perfect.  Compound  crystals :  of  thejirst  kind^ 
in  which  composition  has  taken  place  parallel  to  M ;  frequently, 
composition  takes  place  parallel  to  two  or  more  lateral  planes,  pro- 
ducing compound  crystals  of  several  individuals  having  a  stellated 
appearance.    Imperfect  crystallizations:  occasionally  rough  glo- 
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bular  forms,  composed  of  lamellar  particles.  Massive  varieties 
usually  have  a  lamellar  composition,  and  are  often  composed  of 
small  i^igr^fated  scales,  and  sometimes  arrayed  in  plumose  forms. 

H.=2— 2-6.  (L=2-832— 3.  Liw/rc  more  or  less  pearly.  Streak 
white  or  gray.  kCoIot  white,  gray,  pale-green,  and  violet-yellow, 
sometimes  brown  and  dark  olive-green.  Transparent — ^translu- 
cent.   Thin  laminsB  flexible  and  elastic,  very  tough.j)  Sectile. 

CM^Wft<s0il,  aoeordiDg  to  Rose  and  Meitzendorf,  (Pogg-  Ivii,  p.  158,) 


Broddbo. 

BLlmlto. 

Utte. 

Sliea, 

46-10 

46-358 

47-50 

Alomiiiaf 

31*60 

36-800 

37-20 

Fdtaah, 

8-39 

9-330 

9-60 

Paox.ofiioii, 

8-65 

4-533 

3-20 

PenuLofiiiang. 

1-40 

(Hm 

0-90 

Ilwrioaeid, 

119 

0-705 

0-56 

Wft«r, 

1-00 

1*840 

2^ 

98-26,  R.  99-518,  R.  101-59,  R. 

The  Tanetyoompoted  of  scales  urangedrnplmiicMeib^  and 

fSbtd  whh  the  diafonal  deavage,  vritmatie  miea. 
sCommon  miea  dooe  not  Ave  befoie  the  blowpipe,  but  onlj  loees  ita  transpanocj  and 
bcwmiM  white.  J 

Owm.^  Mioa  ia  one  of  the  constituents  of  granite,  and  its  associate  rocks,  gneiss  and 
■nea  slate.  It  also  ocean  in  more  recent  aggregate  locks  J  also  in  imbedded  crystals  in 
fvuralar  limestone,  waoke,  trachyte,  and  basan.  Coarse  lalttieOar  aggregations  often  ibnn 
3ie  matrix  of  crystals  of  tc^wz,  tourmaline,  and  other  mineral  siiecies. 

Siberia  affinrds  lamine  of  mica,  sometimes  exceeding  a  ynid  in  diameter. 

Fine  crystallizations  <rf  mica  occur  in  granite,  at  Acworth  and  Alstead,  N.  H.,  and 
Pkiis  and  Streaked  Mountain,  Maine ;  also  in  Massachusetts,  at  Chesterfield  with  tour* 
nafine  and  albite,  Barre  and  South  Royalston  with  beiTl,  and  at  Mendon  and  Brimfield. 
A  green  variety  occurs  at  Unity,  Me.,  on  the  estate  of  James  Need ;  and  prismatic  mica 
at  Russd,  Mass. 

In  New  York,  in  Orange  Ca,  near  Greenwood  furnace,  it  occurs  in  oblique  prisma 
sometimes  six  or  seven  inches  in  diameter,  with  the  angle  P :  M  114^  or  115<^ ;  six  miles 
southeast  of  Warwick,  ciystab  and  plates  sometimes  a  foot  in  diameter,  in  a  vein  of  feldspar; 
a  mile  northwest  of  Edenville  in  six-sided  and  rhombic  prisms;  a  silvery  mioa  near  Eden- 
viDe  {  at  Wilk's  or  Cbve  mine,  near  the  banks  of  Muscalonge  lake,  Alexandria,  Jefieraon 
Cow,  m  regular  crystals.  In  St  Lawrence  Ca  eight  miles  irom  Potsdam,  on  the  road  to 
Plenepont,  in  plates  seven  inches  across ;  town  (Sf  E2dwards  in  large  fine  prnms,  six-sided 
or  rfaccnbic;  Greenfield  near  Saratoga,  in  reddish-brown  crystals  with  chrysc^ieiyl ;  on 
the  Croton  aqueduct  near  Yonkers,  in  rhombs  with  a  deavage  in  the  direction  of  the 
sfwff  wcr  diaffonal. 

In  NewJersey,  good  crystals  are  obtained  at  Newton  and  Eranklin.  In  Pennsylvania 
near  Gennantown  on  the  Schuylkill,  black  hexagonal  crystals ;  on  the  Wilmington  road 
near  the  woodlands ;  a  green  variety  at  Chesnut  Hill,  near  the  Wichicbon.  In  Maryland, 
at  Jones's  Falls,  a  mile  and  three  quarters  from  Baltimore ;  the  plates  show  by  transmitted 
hgfat  a  series  of  concentric  hexagons,  the  sidev  of  which  are  parallel  with  the  sides  of  a 
hexagonal  prism ;  th^  are  owing  to  a  r^^ular  arrangement  of  the  impurities  in  the  cry^ 
tela  produced  at  the  time  of  crystallization. 

(  When  quite  thin,  the  lamine  of  mica  are  often  transparent,  and  have  been  used  in  Siberia 
£>r  windows.  It  is  hence  sometimes  caOed  Muscovy  fflass.  It  however  soon  loses  its 
tnnqmrency  on  exposure,  and  is  but  a  poor  substitute  nr  the  valuable  (xoduct  of  art  in 
general  use.  It  is  also  used  on  board  the  Russian  naval  vessels,  as  it  is  less  Hable  to 
nacture  with  the  concussion  produced  by  the  discharge  of  heavy  artillery.  It  is  in  com- 
mon use  for  the  doors  of  anthracite  stoves,  and  for  lanterns.^ 

Pmektiie,  Fochsite  is  a  chrome  mica  from  the  Zillerthdl,  containing  3*95  per  cent  of 
aiyd  of  chromiiim,  (Ann.  d.  Chem.  u.  Fhaim.  jdiv,  40.) 
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388  DESCRIPTIVE  MINERALOGY. 

HEXAGONAL  MICA.    Mica  HEXAooinnL 
RboinMKdnl  Talc-Mk«.  jr.    UniaxUl  Ulca.    Magneslft  GUnwier.    ZvMlm,  Brmt^ 

Primary  form^  a  hexagonal  pmm.  It  occurs  usually  in  sir- 
sided  prisms.  Cleavage:  basal,  highly  eminent.  Also  common 
in  foliated  masses. 

H.=2— 2-6.  G.=2-8— 3-1,  Lustre  pearly ;  often  submetallic 
on  the  terminal  faces  of  the  prism :  splendent — shining.  Streak 
gray,  or  white.  Color  conunonly  dark-green  or  brown;  often 
appearing  nearly  black,  in  thick  masses.  Transparent — opaque. 
Sectile.    Thin  laminae  flexible,  and  very  elastic. 

ComfonHony  accordiii|r  to  Klapioth,  (BdiL  t,  69,)  and  H.  Rose, 


Black,  ftomSIbcsla. 

Siberia. 

Silica, 

AStS 

42-50 

40O0 

Alumina^ 

11-5 

1605 

1207 

Bfagnena, 

90 

2507 

15-70 

Potash, 

1(H) 

7-55 

601 

Peroxyd  of  iron, 

220 

403 

1903 

Oxyd  of  mangr. 

20 

0O3 

Fluoric  acid> 

=97,  K. 

7-55=104'55,  R 

2-10-r95^4,  R 

Befim  the  blowpipe,  it  becomea  idiite  and  opaque ;  aometiinea  it  foaea  to  a  i 

Oaa.  This  qieoiea  waa  loo^  confounded  with  the  preceding.  Ita  distinctire  chaiaetan 
were  fiiat  diaooyered  by  an  examination  with  j>olarized  light,  in  which  it  ezhibks  bvt  one 
axis  of  double  refraction,  or  one  ayatem  of  nnga,  a  &ot  inconaiBtent  with  the  priraaiy 
iDtm  of  common  mica.  It  alao  difoa  fixmi  that  species  in  ita  compoeition,  as  it  oootains 
magnema,  which  ia  not  a  conatitnent  of  the  pieoeding  speciea. 

Hexagonal  mica  ocema  in  primary  rooks,  and  alao  in  basalt  and  trachyte. 

The  moat  remarkable  varieties  of  this  species  are  the  dark-colored  micas  from  Siberia; 
and  the  deep  brown  and  perfect  hexagonal  prisms,  of  gem-like  brilliancy  and  transpamcy, 
iHiidi  occupy  the  cavities  of  the  ejected  lavaa  of  Veauvius. 

Fine  hexagonal  prisma  occur  at  the  Middletown  feldspar  quarry,  with  crystaKsed 
albite:  aU»  near  Henderson,  Jefferson  Ca,  N.  Y.,  yellow  or  coppi^  cdogied,  often  m  laiga 
crystals ;  on  the  banks  of  Vrooman  lake,  near  Oxbow,  in  large  prisms  of  a  li^  copfMr 
color,  usually  taperiiig  towarda  one  extremity ;  at  Pope's  mill  on  Fish  creek,  m  Monia- 
town,  St  Lawrence  Ga,  prisms  sometimes  six  indies  in  diameter ;  in  Rosaie,  two  mika 
north  of  Somerville,  a  beautifui  copper  eolorad  mica  in  white  limesloDe ;  near  Gconan- 
lown,  Pton.,  in  black  cryrtala. 

All  the  localitiea  of  this  speeiai  have  not  been  diatinguidied  fimn  those  of  Ctmmm 
Mica, 

The  mica  from  Henderson  Co.,  N.  Y.,  has  been  examined  by  Dove,  and  found  to  be 
biaxial  m  ita  optical  properties,  alflKragh  having  the  exterior  characters  of  hexmnal  mica. 
In  composition  it  is  doaely  allied  to  the  i*»ifl'"i>i  mica,  as  determined  by  Mcitzendai^ 
(Fbffg-  iTiii*  157, 1843,)  as  follows: 

SDica  41-30,  alumina  15*35,  potaah  9*70,  peroxyd  of  iron  1*77,  magnesia  28*79,  flnone 
neid  and  water  3*30,  soda  0-65. 

It  should  probably  form  a  distinct  q>6ciea>  with  a  light  xhombic  pnam  as  its  pnmaiy^ 
and  might  be  called  Rhombic  Mica, 

LEPIDOHELANE. 
StftsMam,  Pen.  1,664. 

Minute  six-^ded  tables — usually  a  slaty  aggregate  <^  small  cnrs^ 
talline  scales,  seldom  over  half  a  line  in  size.    The  form,  when  dis- 
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tinct,  is  a  regular  hexagon,  or  very  nearly  regular.    The  scales  were 
too  small  to  observe  cleavage  or  fracture. 

H.=3.  O.=3-000.  Lustre  of  the  scales  adamantine,  inclining 
to  vitreous.  Streak  mountain-green.  Color  of  the  scales  black — 
occasionally  a  leek-green  reflection.  Opaque,  or  translucent  in  very 
thin  lamins.    Somewhat  brittle. 

Componiion,  according  to  Sottmann, 

Silica  37*40,  alumina  11*60,  perozyd  of  iron  27*66,  protoxyd  of  iron  12-43,  magnesia 
■nd  lime,  0^6,  potajrii  9*20,  water  0-60=>99-49. 

Befcre  the  blowpipe,  at  a  red  heat,  becomes  pinchbeck-brown,  and  takes  a  metidliQ 
histre,  resembling  the  goIcht  and  lustre  of  magnetic  pyrites.  Aitarwards  fuses  to  a  black 
opaque  sfaining  enamel,  attracted  by  the  magnet  XnsetrfTM  easily  with  bocai,  and  be- 
comes a  bottle-green  color. 

Obs.  Occurs  at  Persberpr  in  Wenneland.  It  was  named,  in  allusion  to  its  struetnre 
and  ccrfor,  fW>m  Xartt,  a  teaEs,  and  juXas,  black*  The  8ideri9cker  FeUglimmer  or  Maben- 
gUmmer  of  Breithatqrt  is  probably  identical  with  this  species,  (Soltmann.) 


UTHIA  MICA.    Mica  aossA. 
Lepl^ollte.    Llthkm-fHinnier. 

Prinutry  formj  a  rhombic  prism,  (oblique  ?)  Occurs  in  hexago- 
nal prisms  of  119°  and  122^  nearly ;  also  in  coarsely  granular 
masses.     Cleavage  basal,  highly  eminent. 

H.=2-5.  G.=2-89 — 3.  Lustre  pearly  or  metallic  pearly.  Color 
rose-red  and  gray.    Translucent.    Two  axes  of  refraction. 

CmnpotUianf  according  to  Turner  and  Gmelin,  and  Rosales,  (Fogg,  hriii,  154,) 

Sifica, 
Alumina, 
Perozyd  of  iron, 
Protoz.  mang. 
Potash, 
Lithia, 
Fluoric  acid, 
Water, 


UraJ. 

Chundorf. 

ZiBDwald. 

Cornwall. 

Ural. 

Uial. 

50-35 

52-25 

46-23 

50-82 

50-35 

47-72 

28-30 

28-34 

1414 

21-33. 

28-30 

20-29 

» 

17-97 

9-08 

Lime,  0*12 

1-23 

3*66 

4-57 

1-23 

4*67 

9i)4 

6-90 

4*90 

9-86 

9*04 

10*96 

5-49 

4-80 

4-20 

4-05 

5-49 

2-77 

5-20 

507 

8-53 

4-81 

5-20  Floorine,10*22 

0-83 

Soda,  2*23 
Chlorine,  1-16 

99-61,  T.    101-02,  G.    101*37,  G.      99*95,  T.      99*61  T.       100*14,  R. 

Fnaem  easily  to  a  white  or  grayish  glass,  which  is  sometunes  magnetic,  coloring  the 
fiame  a  purpbsh-red  at  the  moment  of  fusion.  Soda  was  first  detect^  in  this  mineral  in 
the  analysis  above  quoted  by  Roitales,  and  it  is  supposed  that  it  has  been  hitherto  included 
with  the  lithia.  The  coarsely  granular  yarieties,  consisting  of  aggregated  scales,  are  called 
lepidolite. 

Obs.  ChtffBdorf,  Rozana,  25nnwald,  AUenberg,  and  Cornwall,  are  some  <rf  the  Somga 
lecalitifls. 

In  the  United  States,  fine  specimens  are  obtained  at  the  albite  vein  in  Chesterfield, 
Massachusetts,  and  at  Groehen  m  the  same  State. 

Lepidolite  ocoms  at  Paris,  Maine,  with  led  tourmalines,  and  often  traYersed  by  thflm ; 
sltonsar  Biiddietown,  Conneetieut 
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HYDROUS  MICA.    Mica  BToaotA. 
WaMergUmiDflr,  JIbrtm  Ann.  det  Minci,  xrtt. 

Primary  form^  a  right  rhombic  prism.  Two  of  the  lateral  ed^ 
Qfluallv  replaced.  Structure  foliated  like  mica.  T.<aminie  easily 
separable  ;  flexible  but  not  elastic.  Scratched  by  the  nail.  Lwfft 
of  cleavage  face  brilliant ;  of  lateral,  dull :  the  former  black.  By 
transmitt^  light  parallel  to  the  lamine,  a  distinct  ruby  color.  Fed 
greasy. 


Cnmpo9itioi^  aooQfdui||r  to  Morin, 

Silica, 

34-8 

Alamiiui, 

\Wl 

lime, 

8-4 

Magnesia, 

1-8 

Protoxydof  i 

iron, 

180 

Deatozydctf 

5-0 

Water, 

U-4«-98^ 

Giyei  off  water  when  heated  in  a  glaw  tube.  PiurUy  attacked  by  muriatic  acid  with 
the  evolution  of  ddorine,  but  not  at  aU  by  sulphuric  acid. 

Obs.  Hydrous  mica  was  first  observed  at  the  foot  of  a  glacier  of  Mont  Bose :  it  by 
since  been  found  at  the  Simplon  and  several  other  places  in  the  Valais. 

HEULANDITE.    Zeolus  rhomboidsus. 

Hemt-prlniMtlc  Koopbone-Spar,  JIT.  Heml-prliinatie  ZeoUte,  Foliated  ZeoHte,  J.  and  W.  BMlu 
ana«>rpblqii«,  Mm^,  StObha,  (In  part)  Blittrifer  Sdlfalt,  Am*.  BlittaneoUt,  m  Eoaeoltdi.  Lte- 
ednki^  MUekc^ek^   Beaaaaontite,  X«vy. 

Primary  form^  a  right  rhomboidal  prism ;  M  :  T=13(P  SC. 
Secondary  form :  M  :  a=146o,  T  :  S=148^,  P :  a=lllo  66',  M : 


Baltlmote,  Md. 


e=114o  2(y,  P  :  a=133o  36^,  a  :  a=136o  ».  Cleavage  parallel 
with  P  highly  perfect  Imperfect  eryetaUizatums :  globular  fonns ; 
also  granular. 

H.«3-5 — 4,  G.=2-2,  Haidinger ;  2196,  Thomson,  a  crystal  from 
the  Faroe  Islands.  Lustre  of  P  pearly  ;  of  other  fiuses,  vitreous. 
Streak  white.  Color  various  shades  of  white  passing  into  red,  gray, 
and  brown.  Transparent — subtranslucent  /Nocture  subconchoi- 
dal,  uneven.    Brittle.  ^ 
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Cmmmmti9m,  mcoariaag  to  WdmHedC,  (Edmb.  FhiL  Joum.  tu,  11,)  and  ThoniMii, 
(Mm.  C347,) 

Onipri^  Fu<06> 

SOiea,  5^90  59-145 

Almninft,  16-87  17-920 

Lime,  719  7-6521 

Water,  lS-48-97-39,  W.    15-400=rl00-117,  T. 

TiiUmMWcea  and  ftisea  in  the  blowpipe  flame,  and  beoomee  phosphorescent  DissolTes 
in  muriatic  acid  without  gelatiniiing. 

OiB.  Heolandtte  oocurs  prineipaUy  in  amygrdaloidal  rocks.  It  has  been  tend  also  in 
neAalliftrous  veins. 

The  finest  specimens  of  this  roecies  come  from  Iceland  and  the  Faroe  Islands,  and 
from  the  Voidayah  mountains  in  Inndostan.  The  red  yarieties  occur  at  Campsie,  in  Ster- 
finfshiie,  with  stilfaits  of  the  same  oolor.  At  Aiendal  it  is  met  with  of  a  brown  tint  It 
also  occurs  in  the  Kilpatrick  hiDs^  near  Glasgow* 

At  Peter's  Point,  Nova  Scotia,  it  occurs  in  trap,  {menting  white  and  fleeh-red  edois, 
and  associated  with  Laumonite,  iqxiphytlite,  Thomsonite,  &c. ;  also  at  Cape  Blomidoot 
and  other  pUoee  in  the  same  region,  m  crystals  an  inch  and  a  half  in  length. 

In  the  United  States  it  has  been  obeenred  with  stilbite  and  chabaxite  on  gneiss,  at  Had- 
Wme,  Ct,  and  Chester,  Mass.,  and  with  these  minerals  and  datholite,  apo^yllite,  &4C.,  at 
Bergen  HHl,  New  Jersey ;  also  at  Kipp's  Bay,  New  Yoik  Island  on  gneiss,  along  with 
stiSnte ;  also  in  minute  ciystals,  seldom  over  half  a  line  lonj^,  with  Haydenite,  at  Jones' 
FaDs,  near  Baltimore,  on  a  syenitic  schist  Levy  has  described  these  crystals  under  the 
name  of  Beaumontite,  crniwidering  them  modified  square  prisms.  The  dijKarence  in  the 
lustre  of  P  and  6,  the  two  faces  of  the  prism,  shows  that  these  planes  are  dissimilar,  and 
that  the  form  cannot  be  a  >Quue  prism.  In  physical  and  other  characters  they  resemble 
Heidandite,  and  the  angle  T  :  A,  according  to  Levy,  equals  147<^  18',  which  is  near  the 
aame  angle  in  this  q>ecies.    Levy  makes  A :  &=132^  fk/. 

This  qiedes  was  named  by  Mr.  Brooke  in  honor  of  Mr.  Heuland  of  London,  to  whom 
the  science  of  Mineralogy  is  much  indebted.  It  may  be  distinguished  from  stilbite  by  its 
crystalline  form,  and  its  more  perfectly  peariy  lustre. 

BREWSTERITE.    Zcolob  BaiusTBRiAMtTs. 
MiBsllngiiiwii  Koil|ihQns  tpar,  Haid.   BrewMerita^  Brt^ke,  Edhi.  PhJD.  Jour,  vl,  IIS.    DiafnUte,  Br. 


Primary  fcrm^  a  right  rhomboidal  prism ;  M :  T:= 
93*^40'.  Secondary  form :  M :  6=176°,  e  :  e=172o 
Cleavage  highly  perfect  paralU^l  to  P. 

H.=6— 6-5".  G.=r212— 2-432 ;  the  latter  accord- 
ing  to  Thomson.  Lustre  of  P  pearly ;  of  other 
fiices,  vitreous.  Streak  white.  Color  white,  in- 
cliniug  to  yellow  and  gray.  Transparent— translu- 
cent.   Fracture  uneven. 


/^^ 


/  r 


Compontion,  according  to  Dr.  Thomson,  (Min.  i,  348,) 

Silica,  53*045 

Ahmiina,  16*540 

Baryta,  6K)50 

Stiontia,  9005 

lame,  0*800 

Water,  14*735=100175 

Before  the  blowpipe  it  parts  with  its  water  aifd  becomes  opaque ;  then  froths  and  sweDf 
qs  bot  fuses  with  <nffici^ty.  It  leaves  a  silica  skeletim  vdien  fused  with  biphosphate  oi 
soda.     Dissolves  in  the  acids  with  a  separation  of  the  silica. 

Obsl    Brewsterite  was  first  observed  at  Strontian  in  Argyleshire,  whero  it  occuis  asso- 
oated  with  calcareous  qwr.    It  has  since  been  discovered  at  the  Giant's  Causeway, 
Joeting  the  cavities  of  amygdaloid,  in  the  lead  mines  of  St  Tuipet,  near  fWbuig  in  tat 
Bospu,  in  the  department  <rf  the  IsSre  in  France,  and  in  the  PjlBntM. 
This  flpedes  was  namod  in  honor  of  Sir  Dftvid  Bvewttet. 
42 
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LAUMONITE.    Zbolot 


DteloBoiM  Kanpkeoe-Spw,  M-   Pljriiiirtr  Z«a»U,  J.    LoaoalM,  IT.   liiMMDrtt,  /^ 
H.   Effloraelnc  Zeolite. 

Primary  form^  an  acute  oblique  rhombic  prism ;  M  :  M=86^ 
IS',  P  :  M=66o  30/^  or  113°  3(y.  Secondary  form :  similar  to  &. 
97,  PI.  II :  also  with  the  edge  between  each  M  and  i  replaced. 
Cleavage  parallel  to  the  acute  lateral  edge.  Imperfectly  crjrstal- 
line  varieties  have  a  radiating  or  diverging  structure. 

H.=3-6— 4.  G.=2-3,  Haiiy.  Lustre  vitreous,  inclining  to  pearly 
upon  the  faces  of  distinct  cleavage.  Streak  white.  Color  wbite^ 
passing  into  yellow  or  gray.  Transparent — translucent,  becomes 
opaque  on  exposure.  Fracture  scarcely  observable,  uneven.  Not 
very  brittle. 

Compotitum,  according  to  Voffd,  (J.  de  Fhyi.  Ixzi,  64,)  Gmelin,  (LeoDh.  Jaieh.  zif , 
408,)  and  ConneU,  (Edinb.  J.  1829,  p.  283,) 


Haelcoet 

Skye. 

Silica, 

49H) 

48-3 

5204 

Alumina, 

22K) 

22-7 

2114 

Lime, 

9-0 

12-1 

10^ 

Water, 

17-5 

16-0 

14-92 

Carbonic  acid, 

2-5=100,  V. 

— «99-l,  G. 

-98-72,  C 

Before  the  blowpipe  it  intomeioet  and  feaea  to  a  wUta  frothy  mats.  With  boiax,  it 
forms  a  transparent  globule.  It  gelatinizes  with  nitric  or  mniiatic  acids,  but  is  not  afieoled 
by  sulphuric  acid,  unless  heated  If  insulated,  it  acquires  negative  electricity  by  friction. 
On  exposure  to  the  air,  it  loses  its  water  of  crystallization,  and  becomes  ^^Moue,  and  in 
this  state  is  easiljr  pulverized  by  the  finders,  and  often  falls  to  a  powder  of  itsdfl 

Obs.  Lamnonite  occurs  in  the  cavities  of  amygdaloid,  also  m  porphyry  and  Syenite, 
and  occasionally  in  veins  traversing  clay  slate  witti  limestcne.  It  was  firat  ohseired  in 
1785,  in  the  lead  mines  of  Huelgoet  in  Brittany,  by  Gillet  Lamnoot,  after  whom  it  is 
named. 

Its  principal  locafities  are  at  the  Faroe  Islands,  Disko  in  Greenland,  St  Godiaid  in 
Switzerland,  the  Fassa-thal  in  large  masses  exhibiting  a  radiated  structure,  Hartfield  Bfoas 
in  Renfrewshire,  accompaujdng  analcime,  the  amygdaloidal  rocks  in  the  Kibpatrick  hiUs 
near  Glasgow,  and  in  several  trap  rocks  of  the  Hebrides,  and  the  north  of  Iruand. 

Peter's  roint.  Nova  Scotia,  amuds  fine  specimens  of  this  species.  It  is  there  associa- 
ted with  apophyllite,  Hiomsonite,  and  other  species  of  this  family. 

Good  Laumonite  is  obtained  at  Phipsburg,  Maine,  and  the  Chariestown  quarries,  Mass. ; 
also  at  Bradleysville,  Litchfield  Ca,  Conn.,  near  a  pi^er-mill,  in  narrow  seams  in  gpeias ; 
and  at  Southbury,  Conn.,  a  little  east  of  the  village,  on  the  land  of  Mr.  Stiles.  At  Bogen 
Hill,  N.  J.,  it  occurs  in  greenstone,  along  with  datholite,  i^^ophyllite,  6lc  It  has  been 
found  sparinfflv  at  Philli^town,  N.  Y.,  in  feldspar  with  stilbite,  and  at  Cohunbia  bridge, 
near  Philadelphia. 

The  rapid  decomposition  to  which  this  mineral  is  exceedingly  liable,  may  be  ptey«Dted 
by  dipping  the  specimen  in  a  thin  solution  of  gum  Arabic,  by  means  of  which  it  is  pro- 
served  tmn  contact  with  the  air. 
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AFOPHYLUTE.    Zeolub  auADRAim 

PTOBldal  KoophoD6.Bpw.Jf.  Pynmldal  Zeolite.  J.  Teewllte,  Brewtter.  IcbthyopbUwlmite. 
AJbln,  ir«ni.    Ftocbftugeniteiii,  ffem,    Meaotyye  Epotnt^e,  H. 

Primary  farm^  a  right  square  prism.  Secon- 
dary farm^  similar  to  fig.  51,  PI.  I,  also  the  an- 
nexed figure ;  a :  a=104o  2'  and  121o  P :  a=119o 
3(y,  M :  a=127o  69^.  Another  form,  similar  to  fig. 
51,  PI.  I,  except  that  the  planes  a,  are  so  extended 
as  to  produce  four-sided  pyramids  at  each  ex- 
tremity of  the  crystal.  Sometimes  the  crystals 
are  nearly  cylindrical  and  contracting  in  size  to- 
wards each  end,  have  a  barrel-like  shape.  Cleav- 
age  highly  perfect,  parallel  with  P  j  less  so  paral- 
lel with  M.  The  imperfectly  crystalline  varieties 
have  usually  a  lamellar  composition  in  the  direc- 
tion of  P. 

H.=4-5— 6.  G.=2-335,  Haidinger,  a  variety  from  Iceland ;  2-369, 
Thomson.  Lustre  of  P  pearly ;  of  the  other  faces  vitreous.  Streak 
white.  Color  white,  or  grayish ;  occasionally  with  a  shade  of  green, 
yellow,  or  red.    Transparent — opaque.    Fracture  uneven.    Brittle. 

Compontumy  accordmg  to  Stromeyer,  (Unterroch.  p.  286,)  Bcraelius,  (AfhandL  ¥i,  181,) 
Tamer,  and  Thooiflon,  (Min.  i,  353,) 


FtM. 

Faroe,  TWMfitt. 

0%9kowriU' 

Utoo. 

Sifiea,                  51-8643 

51-76 

50-76 

51-008 

lime,                  251993 

22-73 

22-39 

26-236 

Potash,                  5-1869 

5-31 

418 

5-888 

FhiosiLofLiiiie,     

3-53 

trace 

Water,                16-0438 

16-20 
99-53,  B. 

17-36 
94-69,  Turn. 

16-500 

98-3442,  a 

99-634, 

It  ezibliatea  before  the  blowpipe,  and  nhimately  fuses  to  a  white  vesicular  glass.  Melts 
eaafly  with  borax.  In  nitric  acid  it  separates  into  flakes,  and  becomes  somewhat  gelati- 
BOOB  and  subtraoq>aient 

Ois.  The  teem  te9§eliU  was  applied  by  Brewster  to  a  Tariet j  fiom  Faroe,  piesentinf 
neailj  a  cobieal  fonn,  which,  npon  optical  examination,  exhibits  a  mosaic-like,  or  tease- 
lated  structure.  Oxakverite  is  a  pale  green  variety  from  the  Oxahver  springs,  near  Hih 
sa-fick  in  Iceland,  where  it  occurs  on  calcified  wood ;  it  is  generally  indistinctly  crj^stal- 
hzed  and  translucent  Albin,  of  Werner,  is  a  white,  opaque  variety,  found  at  Aussig  ia 
Bohemia,  associated  with  hatfohte. 

Greenland,  Iceland,  the  Faroe  Islands,  and  Poonah  in  Hindostan,  a£ford  fine  specimens 
of  apoph^litok  It  occurs  at  these  localities  coating  the  cavities  of  amygdaloid,  asso- 
ciated with  chalcedony,  stilbite,  chabazite,  &c.  At  Andreasber^,  it  occurs  in  silver 
veins,  traversinff  giay-wacke  slate;  in  the  Bannat,  associated  with  Wdlastonite.  In 
Fifeshire,  it  has  dmq  found  in  large  tranqiarent  cnrstals,  occupying  the  interior  of  fossil 
shells.  It  is  associated  with  magnetic  iron,  at  Uton  in  Sweden.  It  occurs  also  at  Puy- 
de-la-Piqaette  in  Aovetsne,  where  it  occurs  in  crystals  in  a  tertiary  limestone,  but  ai^tears 
to  have  been  formed  by  ocNotaot  with  the  adjoming  basahio  rooks,  subsequent  to  tb^ 
deposition  of  the  limestone. 

In  America  it  has  been  foimd  at  Peter's  Point  and  Psitridge  Island,  in  the  Basin  of 
Mines,  Nova  Scotia.  It  here  occibs  both  mssive  and  crystaOized,  presenting  white,  red- 
dish, sad  giMOHii  ookiisi  sad  is  sssoeistsd  with  Lsaacmite,  Tboinsonits»  and  othsr  nun«> 
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cnli  of  trap  loeks.  Beaiitifiil  eryttoHiiittinPi  oocor  in  greeoftoiie  at  Becm  H31«  N.  3^ 
aMociated  with  aAdcime,  steUite,  ftilbite,  datholite,  &e.  It  is  aim  fDond  at  Gin  Cof, 
near  Perry,  Maine,  with  profanite  and  analcime  in  amygdaloid. 

Apopbyllite  was  so  named  in  allusion  to  its  tendency  to  ezfiDliate  under  the  hk>wjwps» 
flom  oM  and  f^XXw,  a  Uaf.  Its  pearly  Instre  on  the  nee  of  perfect  cleayage,  gave  tise  to 
the  name  IcUhyojikihalmiU,  fiom  the  Greek  ijfin^  a  fish,  and  •^$t}ff,  m  eye. 


K 


Hi 


STILBITE.    Zkolus  fabgicuulris. 

Prlmatoidal  Kouphooe^pw ,  M.   Rmditted  Zedllta,  J,   FolUtad  ZeoHle,  Btrrfito^aHth,  m    BUo- 
flcb-MrahUfftr  BtllUte,  Hm«.    Sptarottilblte,  ^.    HypoMilUte,  il.    Deaaiae. 

Primary  form^  a  right  rectangular  prism. 
Secondary  form^  the  annexed  figure ;  a.:  a=ll9^ 
15^  H  :  a=12(P  30'^  Frequently  the  lateral  edges 
are  replaced,  and  m  :  e=136'^  30'.  Cleavage  par- 
allel to  S  perfect,  to  m  less  so.  Compound  crys- 
tals of  a  crucifbrm  character  are  rarely  met  with. 
Imperfect  crystallizations :  sheath-like  aggrega- 
tions of  crystals ;  globular,  divergent,  ana  radi- 
ated forms ;  also  columnar  or  thin  lamellar. 

H.=3-5— 4.  G.=2433— 2-143,  Thomson; 
2161,  Haidinger.  Lustre  of  Mj  both  as  faces  of 
crystallization  and  cleavage,  pearly;  of  other 
faces,  vitreous.     Streak  white.     Cohr  white; 

occasionally  yellow,  brown,  or  red.    Subtransparent — translucent 

Fracture  uneven.    Brittle. 

Compositiofh  aceordin|r  to  Domenil,  (Schweig.  Jahih.  yi,  163|)  Thomson,  (Min.  1, 345J 
and  Beudant,    . 

&tken9tabi»$.  Bpptrtnut 

55^1  53-43 

16-61  18-32 

9H)3  810 

0-68  2^1 

17-84  18-TO 


iUi!  Omnlwrton. 

White, 

SiUca, 

53^ 

52-500 

54-805 

Alumina, 

18-75 

17-318 

18-205 

Lime, 

7-36 

11-520 

9-830 

Soda, 

2-39 

Water, 

18-75 

18-450 

19^)00 

99-50,  D.         99-788,  T.       101-840,  T.       100K)7,  B.         99-96,  R 

ZeOner  obtained  ior  a  stiDnte  ftnm  Fanfelberg  in  Silesia,  (Isis,  1634,  ]k367,)  Silisa 
00^7,  alumina  14-43,  Hme  &40,  macnesia  Oil,  water  18*50—99-71. 

Before  the  blowpipe,  it  yidds  a  colorless  glass.  Does  not  gelatinise  ezoept  after  a  ksf 
eiposure  to,  and  frequent  Doilin|f  in  nitric  aod. 

Oss.  Sdlbite  occurs  mostly  m  cavities  in  amygdalmd  or  trap.  It  is  also  found  in  sam 
■Mtalliferous  Yeins,  and  on  granite  and  gneiss. 

Stilfaite  is  met  with  in  great  abundance  on  the  Faroe  Islands^n  lodand,  and  the  Us  sf 
flkje,  in  tra|^  At  Andrnsberg  in  the  Hartx,  and  Koogsberg  and  Arandel  in  Norwi^,  it 
occurs  in  vems  and  beds  of  iron  ore.  Jndore  in  the  Vendayah  Mts.  m  Tfindontan,  aftrds 
large  transkioent  crystals,  haying  a  reddish  tinse.  Fine  crystals,  of  a  brick-red  color, 
oocur  in  porphjritic  amygdaloid,  near  Kilpatriek  in  Dumbartonshire.  A  brown  witty 
occurs  on  gramte,  at  the  copper  mines  of  Gostaftberg,  near  Fahlun  in  Sweden.  At  Pit* 
ridge  Island,  Nora  Scotia,  this  species  forms  a  perpendicular  vein  from  three  to  km 
moMB  thick,  and  from  thirty  to  &tf  fifiet  lon|^,  intersecting  amygdaloid.  Its  colors  an 
white  and  flesh-red.  It  is  acccwmpamed  with  wae-oolored  eaibooate  of  lime.  The  spec»> 
mens  there  obtained  are  exceedingly  beautifuL 

StiHiite  is  not  an  abundant  mineral  in  the  Umted  States.  It  ocems  sparingly  in  small 
^yatals  at  Chester  and  the  Gharlestown  Syciiite  qfuairies,  Mass.;  at  the  Qtknm  q«nf> 
Thatcfa«wrills,ClanB>,ia  crystals  liiring4stiiwB  in  OOM^  ' 
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fimM  on  gnoOT,  aiBociated  with  ejndote,  nniet,  and  apatite ;  at  Fkillipfltowii,  N.  Y.,  in 
cryttbtia  or  Ian-like  groups ;  opposite  West  roiot,  in  a  fein  of  decomposing  Uniah  feldspar, 
intersecting  gneiss,  in  honey-yellow  crystals ;  in  the  greenstone  of  Piomont,  N.  Y.,  in 
minals  ery8t|U8 ;  in  soopilKm  crystals  of  a  dnU  yellow  color,  near  Peekskill,  N.  Y. ;  and 
at  Beigen  HiU,  New  Jersey,  in  small  but  bright  crystals. 

The  name  stillnte  is  derived  from  vrt\0rf,  Utttre. 

Stilbite  is  easily  disting^shed  from  the  preceding  species,  by  its  property  of  not  gelati- 
nimig  with  acids;  and  from  gypsum,  which  it  sometimes  resembles,  by  its  superior 
hardness. 

CapoMndie,  (Sattit — itnc^son,  Jameson's  Jonr.  Na  67,  p.  21,  1842.)  Caporcianite 
is  a  grayish-red  zeolite,  occuring  in  radiated  masses,  and  was  found  by  Savi,  near  the 
fiOaffe  of  Monti  Oatini,  in  THiscany.  According  to  Anderson  it  consists  a(  Silica  52'8, 
alumma  21*7,  perozyd  of  iron  0*1,  lime  11*3,  magnesia  0*4,  potash  1*1,  soda  0*2,  water 
13*l3slOO*7.    In  composition  it  is  allied  to  stilbite,  &c. 

A  red  zeolite  from  Aedelfors  in  Smaland,  draeribed  by  Retzius  under  the  name  of 
MdelfornU,  consists  of  SHica  60*280,  alumfaia  ;15'416,  lime  8*180,  peroxyd  of  iron  4160, 
magnesia  and  oiyd  of  manganese  0*420,  water  11*070==  99*526.  It  agrees  in  compoii- 
tion  with  stilbite,  except  that  it  contains  two  per  cent  less  of  water,  {Ramnu) 


EPISTILBITE.    Zeolub  acutd& 


U 


DSplofsnIc  Koaphone-Bpar,  H^id.    /toM,  la  Bfewtm*s  Joar.  tv,  903.    MonoplMB,  BhU. 

Primary  form^  a  right  rhombic  prism ; 
M  :  M=44o  5(y,  and  136^  W,  Secondary 
form,  M  :  a=112°  25',  a  :  fc=106^  KK,  a  :  a= 
109^  46^,  M  :  a=122o  9^.  Cleavage  parallel 
to  the  shorter  diagonal,  perfect ;  indistinct  in 
other  directions.  Face  M  mostly  uneven. 
Presents  occasionally  twin  crystals  of  the 
first  kind.    Also  granular. 

H.=4— 4-5.     G.=:2-249— 2-25.      Lustre 
pearly  upon  the  cleavage  face ;  upon  M  vitreous.     Streak  and 
Color  white.    Transparent— subtranslucent.    Fracture  uneven. 

Competition,  according  to  Rose, 

Sifiea,  58*59  60*28 

Alumina,  17-52  17*36 

Lime,  7*56  8^32 

Water,  14-48  12*52 

Soda,  1*78=99*93  1*52=100*00 


FVoths  in  the  blowpipe  flame,  and  forms  a  yesicular  enamel,  but  does  not  fhse  to  a 
riobale.    Borax  dissolves  a  great  part  of  it,  and  forms  a  clear  globide.    It  is  a'"   -^  ^^ 
m  salt  of  phosphorus,  with  Uie  exception  of  a  skeleton  of  silica.    It  is  soluble 


also  solubla 
^  in  concen- 
trated munatic'^acid,  with  the  exception  of  a  fine  granular  residue  of  silica. 

Osfr  Epistilbite  is  associated  with  scolecite  at  the  Berufiord  in  Iceland,  and  is  also 
tend  at  Poonah  in  India.    It  occurs  with  stilbite,  apophyUite,  &c  at  Bergen  Hill,  N.  J. 

This  species  was  separated  fit>m  stilbite  by  Dr.  G.  Rose,  of  Berlin,  ftom  which  it  ia 
^tetmct  in  erystaifixation.  It  is  also  peonlkr  in  e^diibitinff  but  one  system  of  rings  in 
poiaiixed  light,  as  was  determined  by  Dr.  Brewster.  The  double  refraction  of  Heolandite, 
Midso  modi  greater  than  that  of  epistilbita. 
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THOMSONITE.    Zeolob  THomoNuinm. 


OitbotoOMMM  KoQpboiM-Spur,  Jir.    MeMtype  (!■  part)  •/  HMt^p.    Nfl«^  Zeolite  (In  pert)  •/  Wm- 
Conptoftlte.    CbalUite,  Tkotm.   Trtploklw,  Br, 


-^ 


Primary  farmy  a  right  rectangular  prism.  Sec- 
ondary fornix  the  annexed  figure ;  m  :  e=l35^  20^, 
M  :e=lW  4(y,  P  :  e=125o.  Cleavage  i»rallel 
to  M  and  M  easily  obtained.  Imperfect  cryaiai- 
lizations :  columnar  radiated  structure  ;  also 
amorphous. 

H.=4-76.  G.=2-3— 2-4;  2-35— 2-38,  (Comp- 
tonite,)  Zippe.  Lustre  vitreous,  inclining  to 
pearly.  Streak  white.  Color  snow-white :  im- 
pure varieties  brown.  Transparent — translucent.  Fracture  une- 
ven.   Brittle. 

Compontiatit  accordiiig  to  Berzetios,  (Ed.  J.  vii,  9,)  Rammebberg,  (Pogg.  zlvi,  288^ 
MeUy,  (Bib.  Uniy.  N.  ler.  xv,  193,)  and  Tbomaon,  (Min.  i,  334J 


KUpetrkk. 

Silica, 

38-30 

Alumina, 

30-70 

Lime, 

13-54 

Soda, 

4-53 

Water, 

13-10 

Potaih, 

^aSTii^ 

Elbogen.                        Chmlilitt. 

38-735 

37-00                         30-56 

30-843 

31-07                        36-90 

13-428 

12-60                        10-28 

3-852 

6-25                          2-72 

13-097 

12-24                        16-66 

0-542 

100-17,3.  100-497,  R.  99-16,  M.  101-70,  T. 

Acoordinf  to  FVanenfaom  Tliomaomte  ii  isomorphoos  with  Harmotame, 

Intmneeoet  before  the  blowpipe,  becominf  white  and  opaque ;  the  ed^  merely  are 
rounded  at  a  high  heat    When  pulverized  it  gelatinizes  widi  nitric  or  monatic  acid. 

Obs.  TbomBonite  occurs  near  Kilpatrick  and  Xx>chwinnoch,  Scotland,  in  amjgdalotd. 
Gomptonite  (shown  by  Rammelsberg  to  be  Thomsonite)  is  met  with  in  the  lavas  of  Vesu- 
vius, in  basalt  at  theTflaster  Kaute  near  Eisenach  in  Hessia,  at  Leitmeritz,  Hanenstem 
and  Seeberg  in  Bohemia,  in  the  cavities  of  clinkstone,  and  in  the  Cyclopean  islands,  Sidly, 
with  anakime  and  Phillipaite. 

Long  slender  prismatic  cfystalliiationB  of  a  grayish- white  color  are  obtained  at  Peter's 
Point/Nova  Scotia,  where  it  is  associated  wim  i^pophyllite,  mesotype,  laumonite,  and 
other  trap  minerals. 

»  Scotderite  of  Tliomson,  is  near  Tbomsooite  in  composition,  but  contains  less  alumina 
and  water  and  6|  per  cent  of  soda.  It  comes  ihim  Port  Rush  in  Ireland,  (FhiL  liag. 
1840,  Dec.  402.) 


EDINGTONTTE.    Zioms  HWflauADRATus. 
HcmHiyiaiiildal  Fddqiar,  HMid.,  Brewster's  Joom.  iU,  810.    Antlsdrlt,  Br. 

Primary  form,  a  right  square  prism. 
Secondary  form,  a  hemihedral  crystal, 
the  upper  and  lower  basal  edges  of  the 
same  lateral  face  being  differently  mod- 
fied.  M  :  6^=1160  26^,^:6^  (over  the 
summit)=129o  &.  M  :  e=133o  39J/. 
e :  e  (over  the  summit)=92Q  41'.  Cleav- 
age parallel  to  M  perfect 
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BL==4— 4-5.  0.c=2*7— 2-75.  Lustre  yitreous.  Streak  white* 
Color  grayish-white.    Translucent.    Brittle. 

Conmontiath  acoordiiiff  to  an  imperfect  analyns  by  Dr.  Turner,  (Brewtter't  J.  iii,  318,) 
Silica  35^,  ahimina  37-69,  lime  12*68,  water  13-32,  and,  as  Dr.  T.  suppoees,  10  or  11 
per  cent  of  some  alkali :  the  quantity  of  the  mineral  subiected  to  analyna  was  too  small 
to  a^rd  confident  results.  At  a  hi^h  heat,  before  the  Uowpipe,  it  fuses  to  a  coloirieBB 
mass,  having  first  ji^Ten  off  water,  and  become  white  and  opaque. 

On.  E^dmgtomte  was  first  observed  by  Mr.  Haidinger,  in  small  but  distinct  aystak, 
QD  a  specimen  of  Thomsonite  from  Dumbartonshire,  in  the  collection  of  Mr.  Edington,  of 
CHasgow.    It  is  extremely  rare. 

HARMOTOME.    Zboujs  okmellus. 

Paratomoas  Koupbone^par,  JIT.     BtanrolHs,  Kirwtm.    AadreoUte.     Andrtaibflnottle.     Eictalli. 
'     W.   flanMiloBe,Jv. 


Primary  form,  a  right  rectfoigular  prism.    Secondary  form : 
1. 

3. 


M 


M 


^3^ 


ai*t 


a  :  a  (adjacent)=12P  27',  e  :  tel60^  44',  m  :  5=124°  23',  Mohs. 
Cleavage  parallel  to  m  and  m  imperfect.  Compound  crystals : 
fig.  2,  composed  of  four  individaals,  united  accoraing  to  composi- 
tion of  the  third  kind.  These  forms  are  of  frequent  occurrence. 
Also,  in  twins  consisting  of  three  individuals  crossing  at  90°,  and 
producing  nearly  the  form  of  the  rhombic  dodecahedron.  Rarely 
massive. 

H.=4^-6.    G.=2-39— 2-448.    Ziw*/r«  vitreous.    iSireoA?  white- 
Color  white ;  passing  into  gray,  yellow,  red,  or  brown.    Subtrans- 

eirent— translucent.    Fracture  uneven,  imperfectly  conchoidal. 
rittle. 

Compontion,  according  to  Kohler,  (Pogg.  zzzrii,)  Connell,  (Jameson's  Ed.  J.  1839|  p. 
S3,)  and  Thomson,  (Min.  i,  350,) 

Silica, 

Alumina, 

Baryta, 

lime. 

Potash, 

Soda, 

Fbrui.  iioni 

Water, 

Beftxe  the  blowpipe,  on  charcoal,  it  melts  without  intumescence  to  a  dear  j^obule. 
ihoresces  when  heated,  giving  out  a  yellow  light  Scarcely  attacked  by  the  adds, 
I  they  aie  heated. 


46-626 

47-04 

48-753 

16-823 

15-24 

15-100 

20-324 

20-85 

14-275 

0-256 

0-10 

3180 

1-025 

0-88 

2-550 

0-84 

0-24 

15-030=100084,  K. 

14-92=100-11,  C. 

14-ooa 
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On.  HannolQiiie  oeoon  in  winltttfcw  Teinf  UsfcnROg  gmy-wacke,  aim  oa  gmam, 
and  in  the  cavities  of  amjgrdaloid. 

Stiontian  in  Argyleahire,  a^Rirda  the  finest  Bimple  crystals  of  this  ^P^ic>>  '^^^  <^<^<^v 
there  oo  calcareous  spar,  and  art  sometimes  an  inch  in  diameter.  This  localiUr  aflbtds 
also  specimens  of  the  compound  crystals.  The  latter,  howerer,  are  more  abondant  in  a 
metalliferous  vein  at  Andreasberg  in  the  Harts.  It  also  occurs  at  Oberstdn  in  Detuqioats, 
coating  the  cavities  of  silicious  geodes,  at  Kong8ber|f  in  Norway,  on  gneiss,  and  accompa- 
nying analcime  in  the  amygdaloid  of  Dumbartonshire. 

The  name  Uarmotome  is  derived  ftom  'of /tot,  a  joint,  and  rtf»v,  to  cZeoee. 

PHILLIPSITR    Zbolus  PHiLUfsuifus. 

L09f,  Ann.  Phil.  9d  Mr.  x.  388.  Staarocvpow  KooplMMi*«ptf,  JIT.  Lime-HanwlQBM.  Kalk-fltr- 
mocome.    Gtanondine,  Aridf,  Zwfoaite.   HonrentoiT^Mi. 

Primary  form^  a  rijjht  rectancrular  prism.  Secondaries  and 
twin  crystals^  similar  to  those  of  harmotome ;  a :  a=about  123^ 
3(K,  and  1170  SCK,  Levy. 

H.=4— 4-6.  G.=2— 2-2.  Lustre  vitreous.  Streak  white, 
Color  white,  sometimes  reddish.    Tradsluceot — opaque. 


(kmpontumi  according  to  Gmelin  (Leonh.  Zeits.  1825, 1,  8)  and  Connd*  (Ja 
Jour.  Oct  1843,  p.  375,) 

Morbomi.  Moitovif .                    Giant*t  Cansewaj. 

Sifica,                         48*51  48-03                             47-35 

Alumina,                    21-76  22*61                              21-80 

lime,                           6-26  6-56                               4-85 

Potash,                         6-33  7-50                               5-55 

Protor.iron,                  0-29  0-18                   Soda,    370 

Watar,                        17-23—100-38,0.  16-75-.101-62,  G.           16-96=10C«l,a 

Obs.  Tliis  species  was  united  with  the  preceding,  which  it  veiy  much  resemUes,  mrtil 
Levy  pointed  out  its  peculiarities,  and  gave  it  the  name  it  bears,  in  honor  of  Bfr.  W. 
Fhiups.  It  difl^  chemicaDy  from  harmotome  in  containing  Hme  and  potash,  instead  of 
barvtes. 

Dr.  Thomson  has  separated  another  species  from  harmotome,  which  he  calls  Mon>emU, 
or  transparent  harmotome,  from  Strontian.  It  occurs  in  rectangular  prisms,  with  deeply 
replaced  edges  and  angles.  According  to  his  measurement,  3 :  e=124^  47',  M :  e^^lASP 
13',  e:a===I49o32'. 

PhiUipsite  occurs  in  large  tran^hioeot  c^ystab  in  the  cavities  of  amygdaloid,  in  tfas 
Giant's  Causeway  in  Ireland,  and  in  sh^-like  aggregations  at  Capo  di  Bove,  near  Borne: 
also  in  long  crystals  aggregated  in  radiating  masses,  at  Aci  Reale  on  the  eastern  coast  «f 
Sicily ;  among  the  Vesuvian  lavas ;  and  in  the  island  Magee,  county  Antrim,  in  manuto 
flesh-ied  crystalSf'ooating  cavities  of  amygdaloid. 

Kobell  and  Brooke  have  shown  that  Oitmondine  (including  Aricite  and  Zeagnnite) 
should  be  united  with  this  species.  The  crystals  from  Capodi  Bove  are  brilliant,  and 
resemble  those  of  harmotome.  The  angles  of  the  pyramid  terminating  the  prism  are  about 
121  o.  G.=2-18.  Compontion,  according  to  Kobell,  Silica  42*72,  alumina  2577,  hme 
7^60,  potash  6*28,  water  17-66.  Carpi  is  supposed  to  have  analyzed  another  mineialt 
(Erdmann's  J.  zvii ;  Phil.  Mag.  zx,  440.)  Purple  crystals  (Zeagomte)  occur  in  the  dnuy 
cavities  of  ice-^Nur,  at  Vesuvius. 

NATROLITE.    Zbolcts  rhokbicuil 

Priamaltc  Koapbone-Spar.  M.  Prinstic  Zeolite,  or  MeKCype,  J.  MMotype,  Pn  S-  Featber  Zeo- 
lite.   FiUerxeoUth,NatroliUi,fr.  .CrocaUte.    Edelite.    Hoganlte.    Letauntite,  7%«m.    RadeoUieu 

Primary  form^  a  right  rhombic  prism;  M  :  M=:91°  W,  accord- 
ing to  Gehlen  and  Fuchs,  and  also  Mr.  Brooke;  oblique  rhombic 
according  to  Rose.  Secondary  form,  M  :  6=116°  37',  e  :  e  (adja- 
cent planes)=126o  47',  e  :  e  (over  o)=143Q  14',  e  :  <tel76o  4S', 
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0 :  0=145*^  44',  Brooke.  Other  secondaries  exhibit 
only  the  terminal  planes  e,  in  connection  with  the 
lateral.  The  obtuse  lateral  eds^es  are  also  fre- 
quently beveled  or  truncated ;  M :  c  (the  trunca- 
ting plane)=135°  36^.  Cleavage  parallel  to  M 
perfect.  Imperfect  crystallizations:  globular, 
divergent,  and  stellated  forms,  composed  of  deli- 
cate acicular  crystals,  or  slender  laminae.  Also 
in  dull  friable  masses,  having  an  earthy  fracture. 

H.=4-6— 6-6.     G.=2^139— 2-2303,  Thomson. 
Lustre  vitreous.     Streak  gray.     Color  white,  in- 
clining to  yellow  or  gray;  sometimes  red.    Transparent — translu- 
cent.   Fracture  uneven.    Brittle. 

ComptrntioHy  acoardinff  to  Gchkn  and  Fuehs,  (Sohweur.  Jour,  zviii,  1 1.)  and  Thomaon. 
(Min.  1,317,) 

Auverpie.  Antrim. 

SiKca,                         48-0                              48-04  47-560 

Alumina,                     26-5                              25-03  26-420 

Protozydofiion,        0-580 

Soda,                          16-2                              16-76  14-932 

lime,                          1-400 

Water,                         93=100,  G.  and  F.     9-65— 99-48,  G.  A  F.  10-440«»101-332,T. 

Before  the  Uowpipe  it  becomes  qwque,  gives  off  a  pho^ihorescent  li^ht,  and  melts  to 
a  glassy  globule.  It  dissolves  in  the  acids,  and  forms  a  thick  jelly ;  this  will  even  take 
place  alter  the  mineral  has  been  eaq>0aed  to  a  red  heat  It  becomes  electiic  by  heat,  and 
KHnetimes  phoq>horesce8. 

Oss.  Natrolite  was  originany  included,  together  with  several  other  species,  under  the 
general  name  of  Zedite.  FVom  these  it  was  fistLoguished  by  Hativ,  who  denominated  it 
mewtype.  Since  then  it  has  been  discovered,  both  by  analysis  ana  crystaUographic  con- 
siderations, that  the  species  muotype  uicluded  two  distinct  minerals ;  one  of  ^Aich  was 
identical  with  natromt^  a  mammiHaiy  mineral,  from  Hogan,  so  named  by  Klaproth,  and 
the  other  was  named  seoleeite.  The  fonner  is  a  Boda-meMtype,  and  the  latter  a  Ume^fM' 
sotype.  Still  another  species  has  been  made  on  ciystallographic  examination  and  analy- 
sis, which  is  called  Mesole,  and  Me$olite  is  prq)oeed  as  a  fourth. 

Natrolite  occurs  in  cavities  in  amygdaloidal  and  volcanic  rocks,  associated  with  anal- 
cime  and  chabazite; 

Auvergne,  the  grauwtein  of  Aussig  in  Bohemia,  the  trap  rocks  of  Kilmalocto  in  Ren- 
frewshire, and  Glenarm  in  the  county  Antrim,  are  some  of  its  foreign  kxsalities ;  also  Duron 
in  the  Faasa  valley,  where  it  is  met  with  in  radiating  groups  of  a  fine  red  c<4or. 

Natrolite  is  met  with  in  the  trap  of  Nova  Scotia ;  also  in  the  same  rock  at  Cheshire, 
Conn.  At  Washinrton,  Conn.,  it  is  stated  to  occur  in  seams,  between  hornblende  and 
gneiss.    At  Bergen  i£31,  N.  J.,  it  occurs  in  greenstone  with  stellite,  analcime,  Slc 

Natrolite  is  so  called  from  natron,  §oda;  alluding  to  the  soda  it  contains. 


POONAHLITE.    Zkolds  Pooif ahldisis. 
Br^key  Anaatoof  nifloso|iliy,  Aogoit,  1031. 

Primary  formy  a  right  rhombic  prism ;  M  :  M=:92°  2(y. 
H.=5— 5-6.   G.=21622.  Lustre  yiireous.  Color  white.   Trans- 
parent— translucent. 

C&mpomtbm,  according  to  Gmdm,  (P<W-  ^^»  ^^'  1840,) 

Silica  45*120,  alumina  30-446,  lime  10-197,  soda  and  trace  of  potash  0*657,  water  13*386 
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Om.  Tlui  ipeeies  «e<wmpanieii  fine  apophjttiteg,  lUlbitcs,  Ac^  at  PoohnahinHbdoB- 
tan.  It  much  resemblei  natrolite ;  but  its  cryttals  traverse  the  matiiz,  inatead  of  Samhig 
poapB  IB  cavitiea,  an4  have  not  baeii  obaenFod  with  perfect  tecmioatioiia.  In  compositioii 
It  11  near  Sodecite. 

BfESOLE.     ZXOUDI  FLABBLLIMBVi. 

FlatalllAnBKo«plMM0ptr,JrcMl.   Biemaer^  Jowatl,  tII,  ISl   Bwrldte.    Hanl^toolte,  TImi. 


Primary  fannj  trimetric  Usaally  ocearg  in  implanted  globules, 
which  have  a  flat  columnar  or  lamellaar  structure,  radiating  from 
the  centre.     Cleavage  perfect  in  one  direction. 

H.=3*5.  0.=2-35— 2*4  £^^<  silky  or  pearly.  Streak  vrhxte. 
Color  grayish-white ;  sometimes  yellow.  Translucent  Laminss 
slightly  elastic. 

Cm^poritimt  acoordingto  £Banger  and  Benefiua,  (Ed.  Fhfl.  Jour.  tH,  7,) 

Swadon.  Fuoa. 

Sflica,  42-17  42*60 

Ahimina,  27-00  28-00 

lime,  9-00  11-43 

Soda,  10-19  5-63 

Water,  1 1-79- 100-15,  H.  12-70-10036,0. 

Om.  BfeK^eoecora,  ooafia^teTeaicidar  eayhiei  of  amyplaloid  and  basalt,  at  ICalflae 
m  the  Faroe  Islanda,  idiere  it  is  associated  with  chabaxite,  afnphyllite,  stQbite,  and  ottiea 
of  the  xeolite  £un3y .  Also  in  Discoe  Island,  Greenland,  in  aggrregations  which  bear  much 
resemblance  to  ciTstallized  sperraaoeti 

Mesole  is  distinguished  iom  natrolite  bj  its  perfect  single  deavaga  and  peaily  hotze ; 
ftom  stilbite  or  Heulandite,  by  its  siq»erior  qiecifie  grayity ;  and  tMoi  apofdiyffite,  by  its 
erest  or  fan-like  aggregations,  which  are  never  presented  by  that  minerai  When  asso- 
ciated with  apophyuite  or  stilbite,  it  forms  the  lowest  stratum,  immediately  a<^oining  the 
rock  in  which  it  is  situated. 

Dr.  Thomson  has  described  anuneral  under  the  name  of  HmnimfUmitet  which  is  Tery 
similar  in  ooa^x>sition  to  mesole.  It  constituted  a  vein  about  0-6  mch  thick  in  amygda- 
loid, in  the  north  of  Ireland.  Its  description  is  as  i^^ows :  Cohr  snow-white ;  teztan 
compact  and  earthy;  hutre  like  thatof  the  alnxmd;  opaque;  yery  tough.  Cowposifisa, 
(Min.i,329,) 


SUica, 

44-960 

44-840 

Afamina, 

26-848 

28-484 

Lime, 

11-008 

10-684 

Ptoto^d  of  iron. 

0-880 

traoa 

Soda, 

5560 

5-560 

Water,  with  tiaoe  <rf  mnriatio  acid. 

10-280-^536 

10-280-^9648 

Ihb  Breoieite  of  Berzelius  appeara  also  to  belong  to  this  species. 
It  contains,  according  to  M.  Sonden,  (Pogg.  zzziii,  112,)  Silica  43*88,  alumina  28*39, 
soda  10-32,  Ihne  6-88,  mapesia  0-21,  watar  9*63=99-31. 
It  comes  from  Rmg,  m  Norway,  and  was  named  from  its  locality. 


PECTOLTTE.    Zbolds  Kobblll 
P«ctoUte,JM«ff,Kastnei'sArcIihr,zlU,36S»ziT,8a.  ' 

Spheroidal  masses,  consisting  of  divergent  fibres  radiating  from 
a  centre. 

H.=4 — 5.  G,=2-69.  Lustre  of  the  surface  of  fracture  pearly. 
Color  grayish.    Opaque. 
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CWMWMtMiii,  aeeonCng  to  KiMI,  (Kaatnees  ArehiT,  ^  385,)  Sffioa  Sl*d,f^33^, 
■oda  8^,  potaafa  1*57,  water  389,  alnmina  and  oxyd  of  iron  (>9««99-^  Fisesto  awfaite 
transparent  glaaa.  According  to  FVankenheim  pectrolite  ccmtains  no  water,  and  ii  allied 
in  oomposition  to  the  HonU^de  family. 

Oml  Ocean  in  large  maasat  on  Konta  Baldo  in  Sontheni  TytoH^  and  at  Momooi  in 
Ika  FaaM-thal.    It  nnaiUea  leme  radiated  vafietiea  of  iBeaotn>e. 

SCOLECITE.    Zkojob  cftiarANa. 
Hannoph«aoaiKoapiiona8|ar,g<tf>  IfcMllle.   Needtatane.    Umotn^  ikifm,) 

Primary  form^  a  right  rhombic  prism ;  M  : 
M=91^36'.  Secondary  form :  the  primary  with 
the  acute  lateral  edges  truncated  ;  also  with  the 
terminal  edges  replaced  so  as  to  form  a  four-sided 
pyramid  at  the  extrerhity  of  the  crystal.  Com- 
fotmd  crystals :  similar  to  the  annexed  jQgure. 
The  crystals  are  commonly  slender,  and  occur 
interlacing  one  another,  or  in  diverging  groups. 
Also  in  radiating  masses,  and  sometimes  com- 
pact. 

a=6— 6-6.     G.=2-214,  Fuchs  and  Gehlen— 
2-27,  Brooke.    Ltistre  vitreous,  inclining  to  pearly. 
Color  white.    Transparent — translucent. 

CompotUiont  according  to  Fucha  and  Gdilen,  (Schweig.  J.  zriii,  16,)  and  Benelina, 


Streak  white. 


Faroe. 

Staflk. 

McMllte. 

Meaolia 

fiOica, 

4619 

46-75 

46-80 

470 

Akunina, 

25-88 

24-83 

26-50 

25-9 

Jjitifi. 

13-86 

14-20 

9^7 

9-B 

Water, 

13-62 

13-64 

12-30 

12^ 

Soda, 

0*48 

0-39 

6-40 

5*1 

100O3,F.&6.     99-80,  F.dt  6.  100-87,6. 


100O,F. 


In  theexterior  flame  of  the  blowpipe  it  becomee  opaqoe,  and  then  curls  np  likeaworm,. 
and  finally  melts  to  a  yerj  bulky  and  shining  slag.  In  the  interior  flame  this  slag  £&11b 
down,  and  is  converted  into  a  veeicokr  and  uightly  translucent  bead.  It  becomes  efectrio 
when  heated. 

It  diflsolTes  readily,  and  finros  a  thick  gelatinous  mass,  with  nitric  and  muriatio  adds 
bofm,  bat  not  after  ifmitioD. 

Oia  Sooiedte  diners  from  the  preceding  species  in  containing  lime  instead  of  soda. 
A  Tariety,  consisting  of  a  mixture  of  scolecite  and  natroUte,  has  been  sqwrated  from  this 
species  under  the  name  cit  me$oUte.  In  all  its  characters,  both  physical  and  those  ob* 
tained  by  the  action  of  acids,  it  resembles  scolecite. 

Sooiedte  occurs  at  Tiegerhottue,  in  the  Berufiord,  Iceland,  where  the  crystals  often  ex- 
ceed two  inches  in  length,  and  are  occasionally  a  ouarter  of  an  inch  thick.  It  has  also 
been  met  with  in  amygdaJdd,  at  the  Faroe  Islands,  Staffii ;  the  Vendayah  mountains^ 
Hindostan ;  in  Greenland ;  and  at  Pargas,  Finland.    It  occurs  also  in  ydns  inKi^tiick 


The  name  scolecite  is  dnived  from  «cfl^,  a  worm^  in  allusion  to  its  actioa  befiire  the 
blowpipe. 

DYSCLASITE.    Zioum  tbux. 
DTKiarfte,  CWmmO.   Oksalls,  JM<if,KattMr'sArchty,ilv,3SS. 

Structure  delicately  fibrous ;  also  imperfectly  fibrous  or  composed 
of  a  congeries  of  minute  crystals. 
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H.=4-6— 6.  G.=2-3e3  of  dysclasite,  Connell ;  2-28  of  Okcnite, 
Kobell.  Lustre  inclining  to  pearly.  Color  white,  with  a  shade 
of  yellow  or  blue  ;  often  yellow  by  reflected  light,  and  blue  by 
transnutted ;  frequently  with  an  opalescent  tint.  Subtransparent — 
subtransiucent    Yery  tough.    ExhiUts  double  refraction. 

Cmnptrntion^  ttceordmg  to  Cooneil  and  Kobdl, 

56-99  55-64 

26-35  26-59 

16*65  17-00 


SOiea, 

57-69 

Lime, 

26-83 

Water, 

14-71 

Soda, 

0-44 

Protoiydof 

0-23 

Potash, 

0-32 

Peroxjd  of. 

mm, 

0-22 

Aiuoiiiia, 

nl 


5  0-53 

.100-44,0.   — 99-99,  K.     =99-76,  K. 

When  heated  in  a  slasa  tube,  water  is  obtained.  Before  the  blowpipe,  alone,  it  beeomea 
opaqne  and  i^iite,  and  fuses  on  the  edg^es.  Effervesces  with  carbonate  of  soda,  and  fuses 
to  a  subtransparent  glass  ;  with  bcraz  it  forms  a  transparent  coloriess  fflaas. 

Pieces  thrown  into  muriatic  acid  graduaUy  become  gdatinous.    When  pulvensed,  a 

"l  is  readily  formed. 

JBs.  The  dyteliuUe  of  Conndl  was  brou^^t  fh>m  the  Faroe  Islands  by  Count  Var|res 
Redemar,  of  Copenhagen.  It  was  at  first  mistaken  for  mesotype.  Okenile  occurs,  with 
other  minerals  of  this  lunilv,  in  am3rgdaloid.  in  Greenland. 

The  name  Dysdasite  is  danvad  fpun  Hf,  difieulilyf  and  itXStip,  to  ftreoib 

STELUTE.    Zkolob  oaloaixub. 

In  acicular  crystals  or  fibres,  aggregated  into  radiated  or  stellar 
forms. 

H.=3-25.  0.=2*612,  Thomson.  Lustre  silky,  shining.  Color 
white.    Translucent 

Con^Mstttpfi,  accoidmg  to  Thomson, 

Silica  48*465,  lime  30-96,  magnesia  5*56,  alumina  5-301,  protoxyd  of  iron  3*534,  water 
&10&=99-94a 

Before  the  blowpipe,  fuses  with  efiervescence  to  a  white  enamel  Widi  a  lai^  pnipor- 
6on  of  borax,  it  forms  a  transparent  glass ;  with  little  borax,  a  siHea  skeleton  remains. 
Gelatinizes  with  muriatio  acid. 

Oss.    Stellite  occupies  cavities  or  rifts  in  greenstone. 

It  was  found  by  Dr.  Thomson  near  Kylsyth,  Scotland,  where  it  fovms  snow-white  stdlar 
aggregations  on  greenstone. 

SteuiU  irom  Bergen  Hill,  N.  J.  TtM  mineral,  according  to  an  analysis  by  Pmof.  Beck, 
(Mm.  N.  Y.,  p.  343^;  approaches  Thomson's  stellite  in  composition,  jret  differs  in  contain- 
ing less  water  and  but  a  trace  of  alumina.  Prof  B.  obtained  Silica  54*60,  hme  33*65, 
magnena  6-60,  oxyd  of  iron  with  a  little  alumina  0*50,  water  and  carbonic  acid  3*20. 

Mr.  A.  A.  Hayes  has  analyzed  the  same  mineral  with  quite  a  different  result,  as  foQows: 
Silica  55*96,  lime  3513,  soda  6*75,  potash  0*60,  alumina  and  magnesia  0-08,  protoxyd  of 
manganese  0-64,  water  (hygrometnc)  0^163=99-31,  (communicat^  to  the  author.)  Tlie 
large  per  oentage  of  soda  and  the  proportion  of  silica  and  lime,  would  seem  to  ally  the 
species  to  PecUilite,  from  which,  nowcTer,  it  appears  to  be  removed  by  containing  no 
water. 

This  mineral  occurs  in  groups,  voKxe  or  less  radiating,  of  needle-fonn  crystals.  H.»4 — 
4-5.  6.= 3*836,  Beck.  j£ti# fr«  subvitreous.  Color  v^te ;  tran^Mirent — translucent  It 
is  tough  like  Dysclasite,  and  under  the  pestle  may  be  imperfectly  beat  out  into  fibres. 
It  was  first  found  in  the  rifts  of  greenstone  at  Piermont,  N.  J. ;  but  has  since  been  ob- 
tained in  much  finer  specimens  at  Bergen  Hill,  N.  J.  The  author  has  compared  speci- 
saens  of  the  stellite  of  Betm  HiH  wztfi  the  forei^  Feeiolite  in  Mr.  Josq>h  A.  Clay's 
cahinet  at  Fhiladelpfaia,  and  finds  thsm  closely  wmlar  in  cxtcraal  chaiaetew ;  ■wreover, 
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Frenkeoheim,  in  a  kte  aittde*  makes  Peciolite  an  anhydioos  mineral,  etatinf  that  the 
water  yanea,  and  is  not  an  wwential  ingredient 

EDELFOSSITE. 

Fibrous  or  feathery,  and  massive. 

H.=6.  (?)  0.=42'68.  Liatre  shining.  Color  white  or  grayish. 
Transparent. 

Compontton^  Sifica  61-85,  hme  38-15>  with  some  magnena,  alomina  and  iron  as  im- 
purities.    Fuses  before  the  blowpipe  to  a  white  translucent  riass. 

Ob&  Edellbrsite  is  Ibmid  at. Aedelfors  in  Smaland,  CziSlowa  in  the  Bannat,  and  at 
Gjdleback  in  Norway* 

Another  oonqxHuid  under  the  same  name,  consists  of  Sifioa  60-980,  alumina  15*416,  lime 
8-180,  perozyd  of  iron  4*160,  magnesia  and  oxvd  of  mwngnneee  0-4^0,  water  11*070» 
99-5S6.    It  has  been  called  the  Aedelfort  red  xeolUe. 

ANALCIME.      TiSBEEA  CUBICA. 

BexthedrilKmqiiMie«psr,Jir.   Hccakedral Zeolite,  j;   CaMUt,  IT.   AaslalBi.^.   Ssieoltle. 

Primary  farm,  the  cube.  Secondary  forms :  figs.  14,  16, 16, 
also  fig.  2,  and  2  and  6  combined,  PL  I.  Cleavage  parallel  to  the 
primary  fi>rm,  but  only  in  traces.  Massive  varieties  nave  a  granu- 
lar structure. 

H.==6— 6-5.  G.=2068,  Haidinger  ;  2-278,  Thomson.  Lustre 
vitreous.  Streak  white.  Color  white ;  occasionally  passing  into 
j^ray  or  reddish-white.  Transparent — nearly  opaque.  Fracture 
imperfectly  subconchoidal,  uneven.    Brittle. 

Comfontkm,  aocwding  to  H.  Rose,  (Ann.  de  Ch.  xzv,  193,)  Tbomson,  (Min.  i,  336,) 
and  Connefl,  (Ed.  J.  of  Soi  1839, 3630 

Fmm.  GiSBf  •  CsuMWij.  Kilpatrick. 

Sitica,  55*13  55*60  55*07 

Alumina,  33*99  3300  33*33 

Soda,  13*53  14*65  13*71 

Water,  8-37«99*91,  R.       7*90=101*15,  T.     8-33=-:99*33,  C. 

Fuses  befbce  the  blowpipe,  on  charcoal,  without  intumescence,  to  a  dear  glassy  globule. 
Gelatinizes  in  muriatic  acid.    Becomes  very  sligfatlj  electric  when  heated. 

Ois.  The  Tarieties  of  this  qpedes,  which  occur  under  the  last  two  seoondaiy  ibrms 
above  stated,  were  separated  by  the  late  Dr.  Thomson  of  Naples,  as  a  distinct  species,  un- 
der the  name  of  SarctUte, 

Hie  Cyclopean  Islands,  near  Catania,  on  the  Sicilian  coast,  afiord  the  most  perfect  pel- 
hicid  crystals  of  this  species ;  their  form  is  represented  in  fig.  14,  PL  L  The  same  form 
occurs  also  in  the  Tyrol  The  form  in  fig.  16,  at  the  trapezohedron,  occurs  in  Durabarton- 
dbire,  the  Kilpatrick  HiBs,  Glen  Farg.  These  crystals  are  generally  opaque,  and  some- 
tunes  have  a  diameter  of  three  or  four  inches. 

Analcime  is  of  fre^|uent  occurrence  in  the  Faroe  Islands,  Icdand,  the  '^centine,  and 
elsewhere,  in  the  cavities  of  amygdaloidal,  basaltic,  and  trap  rocks,  associated  with  Preh- 
nite,  chabazite,  apophyllite,  &c  At  Arendal  in  Norway,  it  occurs  in  beds  of  iron  ore ; 
and  at  Andreasberg  m  the  Harts,  in  silver  mines.  The  cubo-octahedral  variety,  or  sarco- 
fite,  occurs  among  the  ancient  lavas  of  Vesuvius,  associated  with  WoUastonite,  horn- 
blende, and  several  medes  of  the  xeolite  fomily. 

Nova  Scotia  affi^rds  fine  specimens  of  this  mineral  Crystalsof  the  forms  in  figures  14 
and  1 6,  Plate  I,  occur  at  Bergen  Hill,  New  Jersey.  The  gneiss  near  Yonkers,  Westchester 
Cow,  N.  Y.,  affords  small  trapexohedrons.  Analcime  occurs  also  at  Perry,  Maine,  with 
ap^^ylhte,  in  greenstone. 

The  name  AndUime  is  derived  from  ivahtit^  weak,  in  ^(hision  to  its  weak  eleetiio 
power  when  heated  or  nibbed. 
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LEUCTTE.    Tsnnu  TKAPnoHiinu. 

Tnptaoidal  KoapboM  Bpar,  Jf.   DoiecihedrtI  geoMf  gr  Lmidtg,  J,  AnapUiiknt,  H.  WUteGnnel. 
L«iatt,  IT. 

Primary  fonih  it  rbombic  dodecditdron,  fig.  7,  PI.  L  Second- 
ary/arm :  £{[.  16,  a  trapezohedron.  Cleavage  very  imperfect  par- 
allel  to  tbe  primary  planes,  (e,  fig.  18,  PI.  I,)  and  also  to  the  faces 
of  the  cube,  (P  in  fig.  16,  PI.  L)  Surface  of  the  crystals  evmi, 
though  seldom  shining.  Occurs  rarely  in  irregular  forms  of  a  granu- 
lar structure.  * 

H.=6-6— 6.  G.=2-483— 2-49.  Irii^fre  vitreous.  Streak  white. 
Color  ash-gray  or  smoke-gray,  grayish-while.  Translucent— 
nearly  opaque.    Fracture  conchoidal.    Brittle. 

CamfomthH^hmooMagtoEkpnOk,  (Beit  li,  39,)  aad  Arfredwn,  (Affaaad.  in,  396J 


VtMTiui.                   Alteno. 

Album. 

fiOica,           53-750                      54 

5»70                      5610 

JUomiim,      94*635                      33 

19-95                      3310 

FMaah,         31350                      33 

31-40                      3115 

Ozydofiron,  — 

0-40                       0-95 

lime,             -99-735,  K.— -99,  K. 

l-35«101-80,Arf s 

.101*30,  All 

Inftnible  before  the  b]ow|npe  except  wHh  bonz  or  carbonate  of  Hme,  with  which  it  mehf 
with  diiBeiilty  to  a  clear  rlobule^  Ita  powder  chnfee  tbe  blue  tincture  of  violets  to 
green.    Gives  a  fine  Uae  with  cobalt  sohitioiL 

Oi&  Leucite  is  abundant  in  the  ancient  lavas  of  the  Bieden  country,  between  the  Lea- 
oher  Lee  and  Andeniach,  on  the  Rhine^  Vesuvius,  however,  presents  the  finc»t  and 
laiffest  crystalhiations.  In  the  vicinity  of  Rome,  at  Boghetto  to  the  north,  and  Albano 
and  IVes^ti  tothe  south,  some  of  the  older  lavas  are  so  tmckly  studded  with  thw  nuneni, 
aa  to  appear  almost  entirely  composed  of  it  Hie  cryst^  generaHy  present  the  eeeondaiy 
fom,  uove  mentioned. 

Tlie  Leoeitic  lava  of  ihb  nei|hbori)ood  of  Rome  has  been  used  for  the  last  9000  yesis 
at  least,  in  the  formation  of  null-stones.  MiQ-stones  of  this  rock  have  lately  been  ^ 
oovered  in  the  excavations  at  PompeiL 

Leucite  is  derived  fiom  Xcvm; ,  white,  in  allusion  to  its  color ;  and  because  its  fomi  is 
Mulw  to  a  oeounon  variety  of  the  garnet,  it  has  been  designated  white  garnet, 

SODAUTE.    TisKBA  BosBoamnnuL 
Dodwabednl  Koapbone^per,  Jlf. 

Primary  form^  the  dodecahedron.  Secondaries^  figures  4  and 
6,  Plate  I.  Cleavage  dodecahedral|  more  or  less  distinct  Imper- 
fect crystallizations,  massive. 

H.==6.  G.=2-26— 2'30.  Lustre  vitreous.  Color  brown,  pay, 
and  blue.  Transparent — subtranslucent.  Fracture  conchoidal— 
uneven. 

CempomU^  aooording  to  Thomson,  (Ann.  HuLi,  104,)  AifWedson,(Schweig.  J.  xzaovj 

OiMDlaad.  Venviui. 

BiUca,  3600  35-99 

Alumina,  33-00  33-59 

Soda,  35-00  36-55 

Feroxyd  of  iron,  0^5  

Muiiatio  acid,  6'75»100<N),  T.     5-30b10(M3,A 
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The  aodaliie  of  Ves  vrim  fofms  a  eolodeM  i^sAsy  ctobule.    Gelstiiuies  with  nitnc  ftokU 
Ois.    Sodalite  ig  met  with  in  granite,  trap,  beBalt,  and  volcanic  rocks, 
fiodalite  ocean  in  Gieeidaiid ;  at  VesiiviiHi  in  whke  tramdoeent  dodeeahedral  ciyatals ; 

maanYe  and  of  a  gimy  color  imbedded  in  trap  at  the  Kaiaantuhl  in  Bciigaii. 

HAUTNE.    TBanEAHAun. 
Bnyn.   Aalaa,  JMbNttolM*   HoMaa.   Noda.   imtHm^  eptadtaan. 

Primary  formf  the  dodecahedron.    Cleav<ige  sometimes  distinet 
H,=6.    G.=2-68— a-33.    Lustre  vitreous.    Color  bright  blue, 

occasionally  asparagus-green.     Transparent     Fracture  flat-con- 

cboidal — ^uneven. 

Compontion,  aeoording  to  Gmelin  and  Varrentrapp,  (Pogg.  x&Ci  515,) 


Sifica, 

JSTMyiw. 

35-48 

35!?12 

AVfMM.  Ittaerite. 
35-993                         34-016 

Ahmunay 

18-87 

27-415 

32-566                         28^400 

Potash, 

15-45 

1-565 

Soda, 

9-118 

17-837                         11-288 

lime, 

12-00 

12-552 

1-115                           5-235 

Peioxyd  of  irm, 

116 

iron   0-172 

iron   0K)41                          0-616 

CUoiuie, 

0-581 

0-653  Gypflomaad  nit,  6-509 

Sdphar, 

0-239 

Sulphuric  acid, 

12-39 

12-602 

9-170  Water  and  i,A.7eo 
1-847    wdph-hyd.    \^^^^ 

Water, 

1-20 

0-619 

96-55,  G.         98-340,  V.         99-222,  V.  98-388,  G. 

Hauyne  ftises  slowly  before  the  blowpipe  to  an  opaque  white  mass.  With  borax  it 
eflferyesoee  and  forms  a  clear  vitreous  globule,  which  becomes  ydlow  on  oooGng.  Gda* 
tinizes  with  muriatic  acid. 

Obs.  Hanvne  occurs  in  the  Vesuvian  lavas ;  also  in  Hiid  yicinity  of  Rome,  in  basalt  at 
Niedei^Menffig  near  Andemach  on  the  Rhine,  and  at  the  Laacher  Lee  (spineUan  or 
noeean  variety)  near  Andemach,  in  loose  blocks  consiajdng  lanely  of  glassy  £ddraar 
with  some  Mack  mica,  magnetic  iron,  and  occasionally  lireon ;  the  feidspai  is  granular» 
and  contains  cavities  of  crystals,  among  which  the  nosean  occurs  in  grains  a  line  in 
length. 

LAPIS  LAZULI.    Tbsbbka  wnuLUMBUk. 
Lasoniefai.    Ultnonaiiae. 

Primary  farmj  the  dodecahedron.  Cleavage  dodeeahedral,  im* 
perfect.    Jmperfed  cryetallizationsj  massive. 

H.=6-5.  G.=2-5— ^'9.  Lustre  vitreous.  Color  rich  Berlin  or 
azure-biue.    Translucent — opaque.    Fracture  uneven. 

Conwmtionf  according  to  Gmelin,  Clement  and  Desonnes,  and  Vanentrapp,  (Pogg^ 
3diz,  519,) 


Silica, 

49K) 

35-8 

45-50 

Aifimiim. 

11-0 

34-8 

31-76 

Soda, 
Potash, 

;   8-0 

S3-2 

9-09 

Lime, 

16-0 

... 

3^ 

Peroiyd  of  iron. 

4-0 

^— 

Iron,        0-86 

Stdphuric  acid. 

M 

...... 

5-89 

Sulnhur, 
Caibonate  of  Hme, 

— — 

3-1 
3-1 

0-95 
Caiferine,  0-43 

Water, 

II-o(w>,a 

rl90,C.dDD.  0-12=^-98*11,  Y. 
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lAins  Lazali  Ibses  to  a  ixdiito  tiaiMhioeiit  or  ofM^^  ealebiedaad  re^ioetf 

to  powder,  loses  its  color  in  acids.  The  eoloong  matter  in  the  Lapis  Lazuli  is  a  solpbale 
— ^probably  of  iron. 

On.  Lapis  Lsxnli  is  osuaDy  found  in  granite  or  crystaBino  limostoneB.  It  is  brou^ 
from  Persia,  China,  Siberia,  and  Bnchaiia ;  the  specimens  otbea  ooolain  acafes  of  mMa 
and  disseminated  pyrites.  On  the  banks  of  the  Indns,  it  occurs  disseminated  in  a  grayiah 
limestone. 

The  richly  colored  yarieties  of  La]MS  LazuH  are  highly  esteemed  isr  costly  vases  and 
ornamental  fumittae.  Magnifioent  slabs  are  contained  in  aome  of  the  Itaiian  cathedrsls. 
It  is  also  employed  in  the  manufactme  of  mosaics ;  and  when  powdend  eonstitiites  the 
rich  and  duraUe  paint  called  Ultrmmarine, 

An  artificial  ultramarine  used  in  painting  porcelain  at  Meiasner  contains,  aeoording  to 
Vairentrapp, 

Silica  45-604,  ahnnina  33>304,  soda  21*476,  potash  1-753,  lime  0-031,  snlphoric  acid 
3*830,  sulphur  1-685,  iron  1-063,  chlorine,  a  smaU  quanti^  undetennined«98-735.  This 
artificial  ultramine  equals  the  native  in  brilliancy  of  color  and  permanency,  and  is  now 
eztensiyely  used  in  the  arts. 


CHABAZTTE.     ChABAZIUS  EHOMBOBBDftUS. 


Rbombohedral 
Bcbabaait,  fT.     CbaboiB, 
OmeUnite,  BnwaUr.  _ 

coUte,  Brrii.    Ledenrite,  Jaek99n< 


Koapbone-Spw,  Jf.  RbombolMdna  ZaoUte  orChabsilte,  J,  Cbabsiie,  P,  L.mUH, 
^habuin,  Mmid*  Levyne,  BrewsUr.  MeaoUn.  Blacrotypoas  KoapboDe-Spsr,  M 
ter.    Hexagonal  Koophooe-Spar,  Haid.    HydroUte,  De  Dr6e.    Baroolfta,  Fo^-   ^^ 


AcadioUte,  Mger  md  Jtk$9%. 


Primary  form^  an  obtuse  rhombohedron,  R  :  R=94°  46'.  Se- 
condary form,  figure  1.  R  :  e=13ro  23',  e  :  e=126°  18' ;  R  :  a 
=126o  26i'.  R  :  e  (over  a)  =83o  31',  e' :  e'  (over  basal  edge,  fig- 
ure 2)=71o  48',  e'.-e'  (over  a  terminal  edge)=145o  64'.  The 
inclination  of  R  on  a"  (over  a)  in  Gmelinite  (%ure  3)  is  stated  by 
Brewster  at  83°  36',  by  Rose  at  80°  64'. 


ChalMiite,  Phaoollte. 


Levyne. 


Compound  crystals :  composition  parallel  with  a.  a'" :  a'"  (over 
the  base,  figure  4,  Levyne)  =126^  12' :  also  in  twins  compouDded 
parallel  wiUi  R.    Plane  a  often  curved  or  striated :  and  a  in  figure 
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8  horizontally  striated  ;  the  edges  of  the  pyramids  (fibres  2  and  3) 
often  a  series  of  striae.  Cleavage  rhombohedral,  rather  indistinct. 
H.=4— 4-6.  G.=20S— 217, (var. chabazite,)  Tamnau ;  206,  (var. 
Oooelinite,)  Rammelsbei^ ;  2161,  (Levyne,)  Thomson  ;  2-169,  (Le- 
dererite,)  Hayes.  Lustre  vitreous.  Color  white,  flesh-red.  Trans- 
parent— translucent.    Fracture  uneven.    Brittle. 

CampontUm,  aoocrdingr  to  Aif^edson,  Rammelsberg,   (Pogrg.  zlix,  311,)   Thomsun, 
(Min.  i,  336,)  Coimell,  (Jameson's  J.  Na  48,  p.  360,)  and  Hayes,  (SilL  Jour,  zzv,  78,) 


CkaaxU$, 

QfMlimtu, 

Faroes 

Ck^mtiu. 

48-750 

Antrim. 

GmdhiitM. 

Led^rtriU. 

BiBca, 

48-38 

48-363 

48-56 

46-564 

49-47 

Akmiuia, 

19-28 

18-615 

20-333 

18-05 

20-186 

21-48 

lime. 

8-70 

9-731 

8-833 

513 

3-895 

11-48 

Soda, 

0-255 

3-333 

3-85 

7-094 

3-94 

Potash, 

2-50 

2-565 

trace 

0-39 

1-873  Phos.  acid,  3-48 

Penncof  noD, 

Mag.  0-770 

0-11 

0-14 

Water, 

2114T.O88,20-471 

20-000 

21-66 

20412 

8-58 

100H)0,A.   100O00,R.    98-019,  T.    98-75,  C.  100K)24,R.  98-57,tt 

Intmnesoe  and  whiten  hefore  the  blowpipe.  The  variety  Qmelmite  fonns  a  jelly  with 
muriatic  acid.^   Ojiaqae  crystals  become  translucent  in  oils. 

08&  The  identity  of  lievyne  and  Gmelinite  with  Chabazite  has  lately  been  shown,  in 
a  very  complete  article  on  this  subject,  by  Tamnao,  in  Leonhard  and  Bronn's  Neues  Jahrb. 
t  Mm.  1836,  633  ;  see  also  an  article  by  Rammebber^,  in  Pogf{|rendorf*s  Annalen,  zlix, 
(1840,)  211,  and  the  Chemical  Mineralogy  of  this  author,  in  which  he  exjM^sses  his  doubts 
with  regard  to  the  late  c<mclusion8  of  Coimdl.  The  crystals  of  Leryne  afibrd  &cee  of  the 
three  thombohedrons  IO60  4^  70<'  T,  and  79^  29%  of  which  the  last  was  taken  for  the  pri- 
mary ;  but  all  may  be  secondaries  to  chabazite.  Gmelinite  included  crystals  presenting 
the  fimn  of  double  six-sided  pyramids,  (figs.  2  and  3.)  The  Ledererite  of  Jackson,  from 
Cape  Blomidon,  presents  the  same  form  as  Gmelinite :  as  Rammelsberg  states,  it  has  the 
same  chemical  formula  as  Chabazite,  excepting  one  third  the  amount  of  water.  Phacolite 
alao  has  nearly  the  same  form  as  Gmelimte,  (figure  2,)  and  according  to  an  analysis  by 
Anderson,  (Berz.  Jahresb.  xxii,  and  Jameson's  Jour.  Na  67,  p.  23,  1843,)  consists  of  Silica 
45-628,  alumina  19-480,  peroxyd  of  iron  0-431,  lime  13-304,  magnesia  0143,  potash  1*314, 
ioda  1-684,  water  17-97&:=99-962.    R :  R  for  PhaooHte  is  given  at  94^  by  Breithaupt 

Chabazite  occurs  mostly  in  trap,  basah,  or  amygdaknd,  and  occajrionwHy  in  gneiss,  sye- 
aite,  and  mica  slate* 

Fme  crystallizations  occur  at  the  Font  Islands,  Greenland,  and  Iceland,  associated  with 
efaloote  and  stilbite ;  also  at  Aussig  in  Bohemia,  in  a  kind  of  greenstone,  (the  jprauttein 
of  Werner,)  also  at  the  Gianfs  Causeway,  Kihnalcdm,  Renfrewshire,  Isle  of  Skye,  Slg. 
In  Nova  Scotia  it  occurs  in  fine  crystals,  often  highly  modified,  of  a  wine-yellow  or  fiesh- 
red  cokv,  and  is  associated  with  Heulandite,  analcime,  and  calcareous  spar.  Hie  varied 
Levyne  occurs  in  trap  at  the  little  Deer  Park  of  Glenarm,  Scotland ;  also  at  Skagastrand, 
Iceland ;  at  Dalsnypen,  Faroe,  with  chabazite,  analcime,  and  Heulandite ;  at  Godhavn, 
Disco  Island,  Crieenland,  and  occasionally  in  large  crystals  at  Hartfidd  Moss  in  Renfrew- 
shire. OmeUnUe  is  found  at  Montecchio  Maffgiore  and  at  Cartel,  in  the  Vinoentine, 
m  the  carities  of  amygdafoidal  rocks ;  also  in  Uie  county  of  Antrim,  at  the  Deer  Park  of 
Glenarm,  of  a  white  a)lor,  and  at  the  Island  Magee  near  Lame,  of  a  pale  flesh-red.  Le- 
doerite  was  obtained  by  Jackson  and  Alger  at  Ci^  Bfomidon,  Nova  Scotia,  where  it 
occnrsin  basalt  associated  with  stilbite,  mesotjpe,  and  analcime ;  the  crystals  are  usually 
iBv^anted  in  the  analcime  or  stiUnte.    Phacohte  occurs  at  Leypa  in  Bohemia. 

Chabazite  occurs  both  massive  and  crystallized  at  the  Paugatuck  stone-quany,  Stooin^- 
toDyConn.,  associated  witfi  soapolite,  sphene,  and  apatite ;  iubo  of  a  yellowish-red  color  m 
North  Kiflmgworth,  on  the  Essex  turnpike ;  at  Hadlyme,  Conn.,  on  gneiss ;  in  syenite  at 
Chailestown,  Mass; ;  also  at  Chester,  Mass. ;  at  Bergen  Hill,  N.  X,  in  small  crystals, 
■ometiroes  bavinff  the  edges  and  an^es  rounded ;  and  in  greenstone  at  Piermont,  N.  Y. 

Aeadiolite.  Txiis  name  has  been  apf^ed  to  a  red  chabazite  fnm  Nova  Scotia,  prooured 
ttnvB  tnr  Jackson  and  Alger.  It  has  the  physical  properties  and  crystallization  of  chaba- 
zHe.    6.— 9*02.    Dr.  Thomson  obtain^  for  its  oonqKmtion,  Silica  52-4,  alumina  12-4, 
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peroxyd  of  iranSK,  lime  11*6,  water  31*€Bl0d'4,  (PliiL Mo^.  1843,  p.  199.)  Tbo  cokdnf 
matter  which  appears  to  be  oxyd  of  iron,  is  almost  wantin(i:  m  some  specimens,  and  in  one 
the  author  obeenred  a  tesselated  arrangement  of  it,  the  angles  being  nearly  colorless.  An- 
other analysis  is  reqoired  before  this  mineral  is  separated  from  duOMxite. 


HAYDE^FTE.    Chabazius  MONooLiifAT0& 

Primary  fornix  an  oblique  rhombic  prism. 
M  :  M=98o  22',  P :  M=96<^  ft',  (Levy.)  Clear 
vage :  lateral  and  basal,  perfect ;  the  latter 
little  the  most  ao.  Twin  ciystals  compounded 
parallel  with  P,  as  te  the  annexed  figure, 
vitreous  ;  bright.  Color  brownish-,  greenish-, 
Translucent — transparent.    Brittle. 

Obs.  Haydenite  was  first  deseribed  and  named  by  Cleaveiand.  It  has  since  been  ecu. 
sidered  chabazite,  and  was  lately  restored  to  its  place  as  a  species  by  Lery.  It  ooom 
coating  homblendic  gneiss  in  fissivee  at  Jones's  Falls,  a  mile  and  a  half  from  Bakinon. 
The  crystals  seldom  exceed  a  line  in  length,  and  are  nearly  rhombs  in  shape.  They  are 
usuallyjcoated  with  a  brownish-green  hy&ite  of  iron,  which  is  easily  8q>arated,  and  leaTcs 
the  sm^ace  smooth  and  bright  Occasionally  cr3r8tals  art*  met  with,  consisting  wboDy  of 
this  hydrate  of  iron.    The  Haydenite  is  associated  ^ith  Hculandite  in  minute  crystals. 


H.=:3.    Lustre 
or  wine-yellow. 


D  ATHOLITE.    Datholus  obuquusl 

Prismatic  Dyrtoine-Spar,  M.    Borate  of  Lime,  P.     Borosiltoftte  of  Lime,  T%<m.     OwakalHlb,  If. 
Eaniarkite,  Hans.    Datolite.    Humbolddte,  Levp.    BotryoUte.    Cbaaz  Borate  Silicieuse,  H. 

Primary  formi  an  acute  oblique  rhombic  prism ;  M :  M=77°  SC. 
Secondary  forms^ 

1.  2. 


P  :  e=91o  41',  «':^=116o  %  i:  ^=149^ 
4J^  M  :  ^=128°  45^,  M  :  e'=16(P  40^ 
Cleavage  parallel  to  M  and  also  i,  or  the 
shorter  diagonal,  but  not  distinct  im- 
perfect  crystallizations :  botryoidal  and 
globular  shapes,  having  a  columnar  struc- 
ture ;  also  divergent  and  radiating  fonw; 
also  granular. 

H.=6~5-5.    G.=2-989,  (fromAren- 
dal,]|  Haidinger.    Lustre  vitreous,  often 
Roaring  Brook,  ct  inclining  to  resinous  on  the  surface  of 

fracture;  sometimes  also  pearly.  Streak  white.  Color  white; 
sometimes  inclining  to  gray,  green,  yellow,  or  red ;  rarely  of  a  dirty 
olive-green  or  honey-yellow  tinge.  Translucent.  Fracture  une- 
ven, subconchoidal.    Brittle. 
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Cmmmtion,  aooordiiiff  to  Qtwymem,  (Pogr.  zii,  157,)  Ramm^berr ,  (Pogg.  xlvii,  175,) 
«nd  Kfi^Moth,  (Beit  iv,  356,) 


DMthotUet 

AiulreMfaerg. 


BotrpUiU. 


Sflica, 
lime, 

Boracie  acid. 
Water, 


37-36 

38-477 

35-67 

35-640 

21-26 

20-315 

5-71 

5-568 

37-648 

35-407 

21-240 

5-705 


100-00,8.    100-000,  a    100-000,R.    100K),K.      99-246,  R. 


36-5 

36-390 

35-5 

34-270 

240 

18-342 

4-0 

10-244 

The  third  by  Raiiupeliiberg  contains  alio  0-774  of  alumina  and  peroxyd  of  iron. 

Botiyolite  appears  to  differ  in  containing  twice  as  much  water  as  datholite. 

I>atb(dke  (incloding  its  varieties)  becomes  friable  in  the  flame  of  a  candle.  Before  the 
blowpipe  it  becomes  opaque,  intumesoes,  and  melts  to  a  glassy  glebule.  It  dissolyes 
leadily  and  gelatinizes  with  nitric  acid. 

Ois.  Datholite  is  found  in  amygdaloid  and  gneiss ;  sometimes  also  in  beds  of  iron 
ore  in  primitive  locks.  in  the  latter  situation  bo&i  varieties  are  found  at  Arendal  in  Nor* 
wmy.  The  variety  HumboldtiU,  which  was  instituted  as  a  distinct  species  by  Levy,  oe- 
ctirB  in  agate  bafls  at  the  Seisen  Alp,  in  the  Tyrol  Datholite  is  met  with  also  in  the  val- 
ley of  Glen  Farg,  Perthshire. 

The  States  of  I^ew  Jersey  and  Connecticut  afford  the  principal  American  locahties  of 
this  i^jocies,  at  each  of  which  it  occurs  in  amygdaloid. 

Datholite  occurs  crystallixed  and  massive  in  trap,  at  the  Rock^  Hill  quarnr,  Hartford, 

Conn. ;  in  the  northeast  part  of  SooUiington  near  Mr.  Hamlen*e,  in  amygdaloid,  both  in 

oystals,  fibrous,  and  massive ;  also  in  fierlin  near  Kensington ;  in  the  northwest  part  of 

^^   Meriden  and  at  Middlefield  Falls,  Conn.    The  best  specimens  in  Connecticut  come  from 

^^V-Rosring  Brook,  14  miles  from  New  Haven,  where  the  ciystals  are  highly  modified  and 

/  sometimes  are  half  an  inch  long  and  nearly  pellucid.    Bergen  HiU,  N.  J',  has  afiorded 

/    fine  specimens,  and  Patterson,  N.  J.,  specmiens  of  less  interest    Occurs  sparingly  at 

Piennont,  New  York. 

^<  PREHNTTE.    Clasistylus  acrotomus. 


AjtoComous  Trlpbane^Spar,  .AT.    Frlamatic  Prehnite, /.    Koupholite.    Bdelith.    Cblltonite,  XanMit. 

Primary  form^  a  right  rhombic  prism ;  M  :  M=99°  56^.  Sec- 
ondary farm,  M  :  c=13(P  2'.  P  :  a=106^  3(K. 
Cleavage :  basal,  distinct  Tabular  crystals  often 
unile  by  P,  80  as  to  produce  what  appears  to  be  a 
single  crystal  broken  in  several  places,  and  some- 
what rounds  at  its  extremities.  Imperfect  cr^s- 
tallizcUions:  reniform,  globular,  and  stalactitic 
shapes,  with  a  crystalline  surface,  and  imperfectly 
columnar  or  lamellar,  strongly  coherent  structure ; 
also  granular  and  sometimes  impalpable. 

H.=6— 6-5.    G.=2-8— 2-953.    iw^^re  vitreous, 
except  on  P,  whose  lustre  is  pearly,  especially  if 
obtained  by  cleavage.     Streak  white.     Color  va- 
rious shades  of  green,  passing  into  white  and  gray.   Subtransparent 
— translucent    Practvrt  uneven.    Somewhat  brittle. 


S — T 
M      i 

§i 

r 

L 

Composition,  accordinffto  Klaproth,  (Ann.  de  Ch.  i,  208,)  Gchlcn,  (Schweig.  J.  iii,  182,) 
Thomson,  and  Lehunt,  (Thorn.  Min.  i,  275,) 
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AfblltfMlTW. 

SUica,                   43-80 

FlknmiTar. 
43-00 

""IST* 

Alumina,              30-33 

93^ 

23-00 

Tame,                    18-33 

3600 

S3-33 

Protoz.  iron,           5*66 

ftOO 

2O0 

(His 

Potash  and  soda,  

Water,                    116 

4-00 

6-40 

43<^ 
23-640 
26-164 
0-640 
0-416 
1-028 
4*600 


99-28,  K.  98-50,  G.  97-33,  T.  99-736,1* 

Before  the  blowpipe,  on  diarooal,  it  froitha  and  malts  to  a  sbf  of  a  li|ht-green  color. 
With  borax  it  forma  a  transparent  bead.  In  dilute  mmiatic  acid,  it  dissolvea  dowly, 
withoat  grdatinizing,  and  leavee  behind  a  flaky  rendoe.  When  heated^  it  exhibits  deobiB 
polarity. 

OBfl.  Prehnite  was  first  foond  at  the  Cape  of  Good  Hope  by  Colooel  Prehn,  after  utan 
it  was  named  by  Werner.  It  has  since  been  discorered  at  nnmerocis  places  in  Europe, 
in  Asia,  and  America,  in  granite,  gneiss,  and  trap  rocks. 

At  St  Chrystophe,  in  Danphiny,  it  is  associated  with  azinite  and  epidote:  it  also  oe- 
curs  in  the  Fassa  valley,  l^p^*  ^  Sakzbiirg,  at  Friskie  Hall  and  Campne  in  DombaitaB- 
shiie,  and  at  Hartfidd  Moss ;  in  Renfrewshire,  in  Teins  traversing  trap,  associated  with 
analcime  and  Tbomsonite ;  also  at  Corstoiphine  IfiU,  the  Castle  and  Safisbmy  CrBg,Deir 
Edinbmgh. 

In  the  United  States,  finely  crystallized  specimens  have  been  obtained  at  Farmington, 
Woodbury,  and  Middletown,  donn.,  and  West  Springfidd,  Mass.,  and  Patterson  sad 
Bergen  Hill,  N.  J.  It  occurs  in  small  quantities  in  gneiss,  at  Bellows'  Fslls,  Vt^  and  in 
Syenite,  at  Charlestown,  Mass.,  Milk  Row  quarry,  often  in  minute  tabular  crystals,  asso- 
ciated with  chabazite  ;  also-at  Palmer  (lliree  Riror)  and  Turner's  Falls  on  the  Conneeti- 
out,  Mass.,  in  greenstone,  and  at  Perry,  abore  Loring's  Cove,  Maine. 

Handsome  polished  slabs  of  this  mineral  have  been  cut  from  Urge  masses  broqgfat  fiom 
China. 

HERSCHELITE. 
Ltvft  Aan.  of  PbOosophj,  9d  ser.  x,  381. 

Primary  fcrm^  a  hexagonal  prism.  Secondary,  a  flat  hexagonal 
table,  with  replaced  terminal  edges ;  P  :  e  about  132^.  Cleavage 
perfect,  and  easily  obtained  parallel  with  P. 

H.=4-5.    G.=211.     Color  white.    Translucent — opaque. 

According  to  the  trials  of  Dr.  WoUaston,  it  contains  Silica,  alumina,  and  potash. 

Os&    It  occurs  in  the  cavities  of  trap  at  Aci  Reale,  near  Catania,  in  Sicily,  assod 
with  Phillipsite.    The  ci3rstals  are  sometimes  isolated,  but  generally  aggregated  in  a 
manner  similar  to  those  of  Prehnite. 

This  q>ecies  was  named  by  Levy  in  honor  of  Sir  Wm.  HerscheL 


NEPHRITR    Nbphrub  AMORpmrn. 
UnctaavlUe  Nephrlte^par,  Hmii.   CosBman  Jade,  P.    Jade  NeplvttfqiM,  R.   Tslenrn  NqpMtkssi, 

Massive;  fine  granular,  or  impalpable. 

H.=6-6— 7-6.  G.=2-932— 3024.  Lustre  vitreous.  Streak 
white.  Color  leek-green,  passing  into  blue,  gray,  and  white. 
Translucent — subtranslucent.  Fracture  coarse,  splintery.  Very 
tough. 
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From  Bnithfleld,  E.  I. 

60-50 

41-688 

31-00 

34-631 

10-00 

0-562 

5-50 

1-747 

0-05 

Lime,   4-250 

2-75-99-80,  K. 

13-417X-96-395,  B. 
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MigfioiiQ, 
AhiminE) 
Oz.iioa, 
Ox.  chrome, 
Walery 

Inftiiible,  alone^  beibre  the  hbwpipe,  but  becomes  white ;  with  borax  it  fbirni  a  clear 
glaas.    Some  apecmieiis  melt  with  difficulty  to  a  grayish  mass. 

Oml  Jade  waa  originally  brought  from  Quna  and  Egypt  A  fine  sky-blue  variety 
•eeon  in  the  prinutiTe  linieetooe  of  Smithfield,  R.  I.,  and  a  greenish  and  reddish-gray 
variety  in  the  same  species  of  lock  at  Easton,  Penn.,  and  Stotf^ham,  Mass. 

Hie  name  NepkriU  is  derived  from  vt^t,  a  kidney:  it  was  supposed  to  be  a  cure  ftir 
disfifisrs  of  the  ndney. 

SAUSSURITE.    Nefhkub  puuTomis. 
Prkmatle  N«pbrlt«  Spar,  HaUU    Jade  Tenace,  Feldspath  Tenaee,  H,   Lemanit  M i^erer  Nephriu 

Imperfectly  crystallized :  cleavage  in  two  directions  parallel  to 
the  lateral  faces  of  a  rhombic  prism  of  124^  nearly.  Composition 
often  granular,  impalpable  ;  strongly  coherent. 

H.=5-6 — 6.  G.==3-266,  agranular  variety  from  Piedmont ;  3*342, 
a  compact  variety  from  the  Pays  de  Vaud.  Lustre  pearly,  inclin- 
ing to  vitreous  upon  the  faces  of  cleavage  ;  also  resinous  in  some 
specimens,  particularly  the  massive.  Streak  white.  Color  white, 
passing  into  greenish- white,  mountain-green,  or  ash-gray.  Frac- 
ture uneven,  splintery.    Extremely  tough. 

C^mpotiiion,  according  to  Elaproth  (Beit  iv,  278)  and  Saussuie,  (J.  des  Blines,  xjl,  p. 

ai7,) 

Silica,  49H)0  44-00 

Alumina,  2400  3000 

lime,  10-50  4*00 

Magnesia,  3-75                        Potash,    0-25 

Perozyd  of  iron,  6-50  12-50 

Soda,  5-50  600 

Oz.  manganese,                 0*05 

Loss,  0*75c=100,  K.  3-20:=»100,  S. 

Before  the  blowpipe  it  fusee  with  great  difficulty  to  a  greenish-gray  glass.  Not  acted 
D^Kiohy  acids. 

Obs.  Saussurite  occurs  in  primitive  resions,  and  with  hornblende  and  augite  constitutes 
tiie  rooks  called  gabfaro  and  euphotide.  It  was  first  found  on  the  borders  of  the  lake  of 
Ctenera,  by  Saussure  Senior,  whose  name  it  bears.  It  also  occurs  at  Monte  Rosa  and  its 
Ticinity,  in  Corsica,  in  Greenland,  at  Madras,  and  elsewhere,  as  a  constituent  of  the 
above  rocks. 

BOLTONITE. 

Silicate  of  Magnefla,  Thow^    Boltonlte,  Sl^ard. 

Occurs  massive ;  structure  coarsely  granular.  Cleavage  pretty 
distinct  in  one  direction ;  in  two  others  oblique  to  the  first,  indis- 
tinct, but  indicating  an  oblique  rhomboidal  prism  as  the  primary 
fomL 

H.=5— 6.   G.=2-8— 2-9.   Lw/r*  vitreous.   Streak  Vfhite.   Color 
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bluisb-gray,  yellowish-gray,  wax-yeliow,  yellawidi-wliite.     The 
darker  colors  turn  yellow  on  exposure.    Transparent — traoducent. 

Compontion,  aocordinff  to  Tlioinsoii,  Silica  56'64»  magneiia  36*52,  ahmuna  SOT,  pn»- 
tor^d  of  iron  9-46=l01-69. 

6efore  the  blowpipe  alone,  it  is  bleached  and  roidered  tramparent,  but  does  not  fine. 
With  borax  it  forms  a  transparent  glass. 

Oi&  Boltonite  is  disseminated  through  the  white  limestone  at  Bolton,  Bbsa,  and  has 
also  been  observed  in  the  neighboring  quarries  of  Bozborouffh  and  Littleton :  also  in  Do- 
lomite at  Ridgefidd,  Ct,  in  bSuish-gray  grains,  and  at  HiH  s  qvnurjr,  Reading,  Ot,  of  a 
pale  straw-jeUow  color. 

GLAUCOLITE. 
Bergmamui  ISdin.  New  PblL  Jov.  iU,  386,  lflS7. 

Massive  ;  traces  of  cleavage  parallel  with  the  faces  of  a  rhombic 
^prism  of  about  143^  3(K,  according  to  Brooke. 

H.=5.  G.=2-72 — 2-9.  lAtstre  vitreous.  Color  lavender-bine, 
passing  into  green.    Fracture  splintery. 

Compontiont  acconfing  to  Bergmann,  (Pogg.  1827,) 

Sffica,  60*563 

Alumina,  27*600 

Lime,  10*266 

Magnesia,  3*733 

Potash,  1-266 

Soda,  S*966«=96'414, 

widi  0*1  of  iron  and  0*87  of  manganase,  i^ch  are  supposed  to  be  aooidBntal  inpiBkieft 
BeiiMe  the  Uowp^  it  whitens  and  fiiises  only  on  the  edges ;  with  borax  or  salt  of  phos- 
phorus, it  is  readily  soluUe. 

Obs.  This  species  was  observed  by  Mouse  near  Lake  Baikal  in  SB^ria,  imbedded  ia 
compact  feldspar  and  granular  limestone.  Frankenheim  has  latdy  suggested  that  it  is 
Bodnagbot  LmbradariU. 

TURQUOIS.     LaZUIATS  AMOEFHDB. 

Uneleaymlfle  Azore^pu,  JIT  Calaite.  Mtoeral  Tnnpols.  AfaphHe.  Jobaite.  Kalall  sad  TBridi 
^  the  OtrmMns.    Bireuaa  of  tJU  PmrHmu.    CaUait  (probably)  of  PUnff. 

In  reniform  masses.     Cleavage  none. 

H.=i=6.  G.=2*83 — 3-00.  Lustre  somewhat  waxy,  internally 
dull.  Streak  white.  Color  a  peculiar  bluish-green.  Feebly  sub- 
translucent — opaque.     Fracture  small  conchoidal. 

Compo9itwn,  according  to  John,  (Ann.  dcs  Mines,  2d  ser.  iii,  231,) 
Phosphoric  acid,  30*90 

Alumina,  44r50 

Ozyd  of  i^ppet,  3*75 

Protozyd  of  iron,  1*80 

Water,  19*00=99-95 

Berzelins  obtained  in  his  analysis.  Phosphate  of  alumina,  phosphate  of  lime»  silica,  oxjd 
of  iron,  and  copper. 

Becomes  brown  in  the  reducing  flame  of  the  blowpipe,  and  colors  it  green,  but  is  infu- 
sible ;  it  ftises  readily,  however,  with  borax  or  salt  ot  phosphorus.  Insoluble  in  munatie 
acid,  and  may  thus  be  distinguished  fiom  other  species  called  by  the  name  of  Turquois. 

Oss.  This  species  occurs  only  in  a  mountainous  district  in  reraia,  not  &r  ftein  Kichs- 
bour.  According  to  A^phi,  the  only  naturaliflt  who  has  visited  the  locali^,  tunfuwi 
occurs  only  in  yeins  which  traYcrse  the  mountains  in  all  directions. 

It  receives  a  fine  poHsh,  and  is  valued  for  ornamental  purposes ;  and  when  finely  co- 
lored, is  highly  esteemed  as  a  gem.  The  Persian  king  is  said  to  retain  for  his  own  use 
all  tiielaifer  and  finely  tinted  specimens. 
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nbrf  nnmriu  concattmf  the  CaBa'^  wfaieii  appean  to  be  ideotioal  with  the  turquoisy 
that  it  occurred  of  a  |Mtle-^reen  (e  vindi  paQens)  color,  and  that  its  finest  color  was  eme- 
rald. He  states,  that  its  form  was  usually  round,  and  also  the  fable  that  it  was  found  in 
Ana  prelecting  fiom  the  surface  of  inaccessible  rocks,  whence  it  was  obtained  by  means 
of  slings. 


LAZULITE.    Lazulus  rhombicus. 

Azurlte* 
Beris,.mMi.    BhieSpar.    Prianatoldal 


Prismade  Amre^par,  Jir.    Azurlte,  P.     Atnrettone.     Hjrdnnisilphonlwte  of  Alumina  and  Mag- 
"  '  Asore^par,  M.  PeUlipatb  bleo,  H.   VoiauUte.  BlaiMpath. 


Primary  form^  a  right  rhombic  prism  :  M  :  M= 
91^  3(y.  iSecondary  form :  M  :  ^=135°  45^  M  :  e= 
168oi(K,  M: €'=1400  46',  a  :  0=120^  4(y,  a:a^— 
150O,  c :  a=16(P  46^,  a :  e=138°  46'.  Cleavage  in- 
distinct parallel  with  M.  Occurs  also  granularly 
massive ;  particles  strongly  coherent. 

H.=5— 6.  G.=3-067,  Puchs.  lAtsire  vitreous. 
Streak  white.  Color  various  shades  of  azure-blue  ; 
commoDly  a  fine  deep  bluCi  viewed  in  one  directioUi 
and  a  pale  greenish-blue,  at  right  angles  with  this 
direction.  Subtranslucent — opaque.  FVacture  un- 
even.   Brittle. 

Camptmium,  according  to  Fucbs,  (Schweig.  J.  zziy,  373,)  and  Brandes,  (do.  ua,  385,) 


Phosp^horic  acid, 

41-81 

43-32 

35-73 

34-50 

Magnesia, 

9-34 

13-56 

Silica, 

2-10 

6-50 

Protozyd  of  mm. 

2-64 

0-80 

Water, 

6-06= 

>97-68 

0-50 
Lime,  O^S^DS-eO,  B. 

Intmnesces  slightly  before  the  bloiR^ipe,  and  assumes  at  a  hiffh  heat  a  glassy  appear- 
ance, but  does  not  ftise.    With  borax,  it  yields  a  clear  coloriess  ^>bule. 

Obs.  It  occurs  both  massiye  and  crystallized  in  narrow  yeins,  trayersing  clay  slate,  in 
*  the  torrent  beds  of  Schlamming  and  I&delgraben,  near  Werfen  in  Saltzburg.  It  is  also 
foond  near  Vorau  in  Styria,  whence  it  has  been  called  VorauHte. 

The  name  Laznlite  is  derived  from  an  Arabic  word  aztd,  meaning  keaoen^  and  alludes 
to  the  color  of  the  mineral 

NEFHEUNE.    Sfatdm  BsxAooNinf. 

ffhotnbohsdnl  ftldmr,  JIT  Skomboldal  fetdipar,  J.  Sommlte,  P.  Davina  and  Nefelina.  Monti- 
eMi.  Davyne.  Caxollnite,  Mont.  Beudantin,  Beadantite,  Mont.  Eheolite.  FettBtetn,  m  Flem 
GrasM.    Lytbvodfls.    Sodaltt.    Caoerinite,  O.  Rooot  Pogg.  zlvli,  379. 

Primary  f%m^  a  hexagonal  prism.  Secondary,  figure  126| 
Plate  IL  M:e=160o  P:e=134'^3',(Nepheline,)miips.  P:e' 
=1540  27^  (Davyne,)  and  M :  €^=1160  33^  Haidinger.  Cleavage, 
prismatic  and  basal,  imperfect.    Also  thin  columnar  and  massive. 

H.=z:6-5— 6.  G.=2-5— 2-64,  Nepheline  and  Elceolite ;  2*429, 
Davyne  J  2*453,  Cancrinite.  jLu^^e  vitreous — greasy;  little  opa- 
lescent m  some  varieties.  Color  white  or  yellowish,  dark  green, 
greenish  or  bluish-gray,  brownish  and  brick-red.  Transparent-** 
opaque.    Fracture  subconchoidal. 
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Componiion,  accordmg  to  GmeHn  and  SdiMfer,  (Pogg.  ilix,  359,)  Mooliedli  ind  Co- 
Tdi,  and  G.  Bote,  (Pofrg.  ziyii,  379,) 

Greeo  do.  DvfjmB.  CwMeAaim. 

45-31  43-91  40-59 

33-63  33-38  38^ 

0-45  311                

0-33  13H)3  7-06 

15-95                 17-38 

5-45  Ox.  mang.  1-35  Potadi,  0-S7 

0-60  7-43  Carb.ac6-ll 


JTephtiiiu, 

Jfepkdms,  White  El» 

Silica,            43-36 

44-29          44-30 

Alumina,       33-49 

33-04          33-25 

Pttoz.  iron,      1-50 

0-39            0-82 

Lime,              0-90 

1-82           0-33 

Soda,              13-36 

14-93          16-03 

Potarfi,            713 

4-73            6-83 

Water,             1-39 

0-31  Mag.0O7 

101-13,  G.      99-40,8.   100-60,8.   100-73,8.  100<K),  M-dtC.  100-00,  R. 

Breithaiipt  has  oflfered  reaacnui  fbr  believinflr  (Pogg.  liii,  145,  1841)  that  the  analysis  of 
l}a9%tne  is  not  oorreot,  and  appean  to  show  'that  tl^  Canermite  of  Rose  is  identical  with 
it  The  crystallization  of  Davyne  is  the  same  as  that  of  Nepheline,  and  the  analysis  of 
Cancrinito  shows  no  ffreat  discrepancy  in  composition.  The  plane  replacing  the  tennioal 
edge,  is  diflnrent  in  Davyne  ana  Nepheline,  hot  they  are  denyable  one  ftom  the  odiA 
BuMlite,  which  Soheefer  has  lately  prored  to  he  idoitieal  with  Nepheline,  (Pogg.  diz, 
359, 1840,)  occurs  in  cleavable  masses,  translucent  to  opaque,' of  grayiah-graea,  brawnisb, 
and  white  colors,  and  having  a  greasy  lustre. 

Nepheline  becomes  roundel  on  the  edges  before  tiie  bknrpqie.  In  nitric  acid  ftinMOti 
lose  their  transparency  and  become  clouded.  Davyne  fuses  readily  to  a  white  hlebby 
glass.  With  salt  of  phosphorus,  Cancrinito  fuses  with  intumescence,  and  with  the  ser- 
ration of  a  skeleton  of  silica  to  a  clear  glass,  which  with  more  of  the  flux  becomes  opsone 
on  cooling.    EUoBolite  and  Davyne  gelatmize  readily  in  nitric  acid. 

Obs.  Nepheline  occurs  in  crystus  in  the  older  lavas  of  Vesuvius,  with  mica,  idocnse, 
&c ;  also  at  Capo  di  Bove  near  Rome,  and  in  the  Qinkstooe  at  Katzenbockd  near 
Heic|elberr.  ElieoUte  comes  fh>m  Brevig,  Stauem,  and  Fredericksvam,  Norway,  where 
it  is  found  imbedded  in  Zircon-syenito ;  also  from  Ilmengebirge  in  Sibena,  along  witb 
white  feldspar,  brown  hexagonal  mica,  zircon,  pyrochlore,  dtc  Davyne  is  met  with 
anum|[  the  Vesuvian  lavas,  in  long  translucent  or  transparent  six-  and  twelve-sided  prams. 
Canermite  occurs  at  the  Ihnen  mountains,  Ural,  associated  with  sodalite,  apatite,  floor, 
adroon,  and  elsolite.  The  name  Nq>heline  is  derived  from  yc^Xif ,  a  cloud,  and  aUndes  to 
the  action  in  acids ;  and  eheolite  is  from  tXatov,  oil,  in  allusion  to  its  greasy  lustre.  Dt- 
yyne  was  named  in  honor  of  Sir  Humphry  Davy,  and  Caaennito  after  Canciin,  obs  of 
me  Russian  Ministers  of  Finance. 

Gieoeckite,  Tamnau  proposes  to  unite  Gieseckito  with  Nq>heline  and  ElsexJite,  with 
which  it  agrees  in  most  of  its  characters.  It  occurs  in  hexagonal  prisms,  sometimes  with 
the  tenninal  edges  replaced.  Lustre  greasy.  H.>«3-5-— 3 :  fresh  specimens  are  said  \rf 
Tamnau  to  have  the  hardness  of  ElsMilite.  G.aaB3*78,  Leonhard.  Color  grayish-green 
and  dirty  olive-green.    Subtranslucent-— opanne.    fVacture  uneven  and  splintery. 

CompooUionf  according  to  Stromeyer,  (Gilbert's  Ann.  bdii,  373,)  Silica  46^07,  alununa 
33-83,  protoxyd  of  iron  3*35,  potash  6-20,  magnesia  1*30,  |uotoxyd  of  manganese  M5, 
water  4*88. 

It  was  brought  from  the  district  of  JuHanenhaab  in  Greenland,  by  the  late  Sir  Qndes 
Gieseckd,  where  it  occurs  in  porphyry. 

Indianite  is  a  lime-Nepheline,  according  to  Beudant  We  have  associated  it  wkh 
anorthite. 


FELDSPAR.    Spatum  oaTHoTOMUM< 

Ortbotomoui  Feldmr,  Jf.    Pilnnatle  Feldspar,  J.    Fdapar.    Ice  Spar.    Ortbow,  OrtkoclaH. 
"'xmttei^Leielite,  Amaiutte,  AmaxooMODe,  Sunadin,  Mooes  "* 
ft 


laila,  MurchkoDtte,  "Leelite,  Amaiutte,  AmaxooMODe,  Sunadin,  Mooestoae,  Napdeoiiito,  KoeraaM. 
FMdsteln,  Hiuw.    FaUtapath,  H.    EiMpatb,  W.    MikroUn,  BrtU.    Biytkrtta,  PcriMerUe,  and  F«AI» 


Primary  farmj  an  oblique  rhombic  prism;  T:T=118®4»', 
' :  T=67^  IS'.    Secondary  farms :  according  to  Mohf, 
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3. 


P :  5=990  37/  or  80^  23',  P :  a'=12y>  40,  P :  a''=146o  47'.  P :  a 
=1350  3^^,  e  :  0=1340  46j/^  rp  .  ^_i20o  4(K,  ^ :  I'  (over  l)=121o 
21'.  Cleavage  parallel  with  P  perfect ;  with  ^,  or  tne  ahorter  di- 
agonal, less  distinct.    Compound  crystals: 


Amity,  N.  Y. 
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in  figs.  6  and  6,  composition  is  of  the  second  kind,  and  has  taken 
place  parallel  with  e.  In  fig.  4  it  is  of  the  third  kind^  and  has  been 
efiected  parallel  to  a  plane  on  a  lateral  angle. 

Massive  varieties  have  usually  a  granular  structure  of  different 
degrees  of  fineness ;  also  sometimes  a  lamellar  composition. 

H.=6. )  G.=2-394 — 2-581,  Rose.  Lustre  vitreous,  sometimes  in- 
clining fo  pearly  upon  the  &ce  of  perfect  cleavage.  Streak  white, 
or  grayish-white.  '  Color  white ;  often  gray,  radish-white,  flesh- 
red,  ffreenish-white,  green.  Transparent — translucent.  Fracture 
concnoidal  to  uneven.  ^ 

C&mpoHtum,  acoordiiig  to  Berthier,  (Ann.  des  Mines,  Tii,  239,)  and  Abich«  (Fogg* 
1, 125,) 


jUmtmrU. 

fr.  Baveao. 

tr.  Puitdlarta. 

'"'rssst'' 

SiUem, 

64-90 

65-77 

68-23 

67-87 

Alumina, 

18-40 

18-57 

18-30 

15-T2 

^flrQX.iron, 

trace 

1-01 

241 

lime. 

0-34 

1-26 

3-16 

Ma^rnena, 

0O5 

0-51 

1-40 

P(^, 

16-95 

14-02 

2-53 

6-68 

Soda, 

-99-55,8.    1-25—100,  A. 

7-99=99-83,  A.  »86=10( 

Abioh  finda  one  or  more  per  cent  of  soda  in  aB  the  feldapars  aaahrzed  bjrhim.  Feld- 
■par  ftiiea  with  difficulty  before  the  blowpipe,  and  only  on  the  edges.  With  bonzit 
forms  slowly  a  transparent  glass,  and  with  soda  a  Yesicalar  glass.  Not  acted  npoB  by  the 
acids. 

On.  Difierenoe  of  cdka  and  lustre  has  given  rise  to  distinct  names  for  seven]  of  the 
varieties  of  this  species. 

Comman  ftldipar  includes  the  sobCranslacent  varieties,  the  common  ooastitneDt  of 
granites. 

NecrmduSs  a  variety  of  fiddspar,  which  gives  off  a  fetid  odor  when  struck. 

Aduiaria  is  a  tran^Munent  or  traniducent  variety,  foond  in  granitic  rocks.  )  Tlie  crystils 
are  often  large,  and  occur  of  great  perfection  in  the  high  dismcts  of  Savi^';  the  name  is 
derived  from  Adula,  one  of  the  highest  peaks  of  St  Gothard.  The  VaUndaniU  oi  Brei- 
thaimt  is  a  variety  of  Adularia. 

mootutone  is  a  variety  of  Adularia,  presenting,  when  polished,  chatoyant  or  peaiiy 
reflections.  Sunttone  is  a  similar  varie^  eontaimng  minute  scales  of  mica  dissemmated 
through  it  The  opalescence  is  seen  only  in  the  d^sction  of  a  plane  re^dacing  the  edge 
T :  T  somewhat  obliquely. 

Olamy  fMffor  is  a  transparent  variety  found  in  trachytic  and  volcanic  rocks,  having 
a  perfect  vitreous  lustre.  The  name  ice  tporis  sometimes  given  to  a  similar  variety  foand 
in  the  Vesuvian  lavas. 

Other  varieties  are  the  Mwrehimmite  of  Levy,  which  is  a  yelkywish-gray  variety  fivm 
Dawhsh  and  Arran ;  the  LeeUU  of  Dr.  Clarke,  (the  HeUefimta  of  the  Swedes,)  iHuch 
occurs  at  Gi^rphyttan  in  Sweden,  with  a  peculiar  waxy  lustre,  and  a  deep  flesh-r^  color; 
and  the  VarwlUe,  a  dark  green  variety,  containing  lighter  globular  particles,  fsam  Dme 
river  in  France.  Kaolin  is  a  term  apphed  to  a  clav  resulting  fiom  the  decomposition  of 
feldspar.  In  the  formation  of  Kadin,  (called  also  Porcelain  earth,)  the  principal  change 
consists  in  the  remoival  of  the  alkali  of  the  feldi^,  withpartof  the  silica,  and  the  additioB 
of  water.  ^  Tlie  following  are  analyses  by  Berthier,  Forcfahammer,  and  Fochs: 


PanuL 

SiUca,                  43-6                  58-6                    46-46 

43-65 

Alumina,             37-7                  34-6                    36-37 

35-93 

F^RMTdofiioD,      1-5  Magnesia,  1-8                      1-22 
Potash,               24    Garb,  lime,  1-47 

1-00 
Cari).lime,0^ 

Water,                 12-6                 13-61 

18-50 

95-4,  a  96^,6.  99-13,  Fr.  99-96,  Fs. 
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Thft  Mterolm  of  Brathaupt  is  a  variety  of  tlut  ^eeits,  CPomt.  drii,  196)  Tlie  £lry. 
thrite  of  Thomson  (Phil.  Mag.  xadi,  188, 1843)  is  a  flesh  color^feldspar  containing  3  per 
cent  of  magnesia,  found  in  amj^^daloid.  The  FertBierite  of  Thomson  (Phil.  Mag.  zzii, 
189)  ^pears  to  be  an  impure  indesoent  £ddsper  from  Perth  in  Upper  Canada.  His 
Pffthite  of  the  same  author  (PhiL  Mag.  xzii,  189)  is  another  doubtful  species  aUied  to 
ftldspar,  which  it  ckMely  resembles  in  external  chsiacters. 

Fine  ciystalliae  ibldroar  is  found  at  Carlsbad  and  Elbogen  in  Bohemia.  Tlie  twin 
•ijstals,  repvesented  in  ngs.  5, 6,  are  yery  abundant  at  the  fenner  place,  where  they  occur 
from  two  to  four  inches  in  lei^grth,  scattered  oyer  the  fields,  from  the  decomposition  of  the 
sranite  of  the  re^pon.  Ekatt^rinenbinff  in  Siberia,  Warmbrunn  in  Silesia,  Aifaidal  in 
Korway,  Baveno  m  Piedmont,  Land*s  End,  &«.,  are  among  the  interesting  localities  of 
this  qiecies.  At  the  Moume  mountains  of  Ireland,  fine  specimens  occur,  associated  with 
heryi  and  topaz.  Glassy  feldspar  occurs  in  great  abundsmce  in  the  trachyte  of  the  Dra- 
choifols  on  the  Rhine;  also  m  the  lavas  which  devastated  the  island  of  Ischia  near 
Naples,  in  1303.  Ice  spar  is  found  principally  at  Vesuvius.  It  may  be  obtained  in  pro- 
fusion in  the  vaUey  called  Fossa  Grande.  Porcelain  earth,  or  kaolin^  occurs  at  Cardaiss 
and  Cim  in  Comwafl ;  at  Aue,  near  Schneeberg  in  Saaony ;  on  the  island  of  Bonbobn 
in  the  fiSihic ;  and  at  Hafiiezzdl,  near  Passau  in  Bavaria. 

Finely  oiystallized  feldspar  occurs  in  St  Lawrence  Co.,  N.  Y.,  in  Rossie,  two  miles 
north  of  Ouow ;  the  crystals  are  white  or  bluish-white,  neatly  modified,  and  sometimes 
an  inch  across ;  also  edfht  miles  from  Potidam  on  the  road  to  Pierremont,  where  crystals 
a  foot  through  are  said  to  have  been  found  ^  and  near  De  Long's  mill  in  the  town  of 
Hammond,  with  apatite  and  zircon.  In  Lewis  Ca,  feldspar  occurs  both  crystallized  and 
massive  in  white  limestone  near  Natural  Bridge,  associated  with  scapolite  and  8jpbea%, 
In  Orange  Ca,  crystals  presenting  the  primary  K>nn  occur  near  West  Point ;  more  abun- 
dant and  interesting  forms  are  found  at  Rocky  Hill  in  Warwick,  associated  with  tourma- 
line and  zircon ;  and  at  Amit]^  and  ESdenville.  In  Saratoga  Co.,  N.  T.,  the  Greenfield 
ehi3rsobeiyl  locality  afifords  white  translucent  crystals,  which  are  usually  coated  with  sil- 
very mica.  In  Connecticut,  the  gneiss  quarries  of  Haddam  and  the  fddspar  quarries  ci 
Middletown  occasionally  afiford  crystals  a  foot  in  length,  and  six  or  eight  inches  in  thick- 
ness ;  near  Bradleysville  in  the  western  part  of  litdifield,  crystals  two  to  three  inches 
kmg  are  abundant  South  Royalston  and  Barre,  Mass.,  nfBari  interesting  ciystals  ofleo 
of  very  large  size :  also  Hiree  Rivers  in  Palmer.  The  Acworth  beryl  locali^,  the  tour- 
maline locality  of  rais,  Maine,  and  three  miles  west  of  Attleboro,  Penn.,  are  otiier  kxiali- 
ties  of  ci^fstallized  feldsjiar.  F^  crystals  of  green  feldspar  occur  on  the  island,  Mt  Des- 
sert, Mame. 

Massive  feldspar  is  abundant  at  the  above  mentioned  localities,  besides  many  others. 
An  aventurine  variety,  with  bright  coppery  reflections  in  spots,  occurs  at  Leyperville, 
Pemurj^vania.  Adularia  occurs  at  the  lotite  locality  at  Haddiun,  at  the  Falls  of  the  Yan- 
tic  near  Norwich,  Conn.,  at  Brimfield,  Mass.,  with  ioHte,  and  at  Parsonsfield,  Me. ;  and 
sonstone  at  Lyme,  Conn.  Kaolin  occurs  at  Andover,  Mass.,  and  abundantly  in  New 
Bfilford,  Kent,  and  Cornwall,  Conn.,  and  in  the  counties  of  Essex  and  Warren,  N.  Y. 
Neeronite  is  found  at  Roger's  Rock,  Essex  Co,  and  at  Thomson's  quarry,  near  196th  street, 

/^ewYork. 

^     Fddspar  and  especially  the  clay  {Kaolin)  resulting  from  its  decomposition,  are  used  in 
maUng  pottery.    Moonstone  and  sunstone  are  employed  as  gems. 


RYACOLITE.    Sfatum  vprRHJM. 
Empyrodoz  Feldspsr,  Jir.   SyskoUte,  JZom.   lea  Bpsr,  (In  part)   Glany  FcMapar.    Staspatb,  (tai  part.) 

Primary  form^  an  oblique  rhombic  prism.    M  :  M=119^  21'. 

Cleavage  parallel  with  P,  and  the  lateral  edge.  Occurs  in  glassy 
crystals. 

H.=6.  G.=2-55— 2-68 ;  2-678,  (fr.  Somma,)  Abich.  Ltisire 
vitreous  to  pearly.  Color  grayish-yellow  to  white,  or  colorless. 
Transparent.    Fracture  conchoidal. 
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Comfiiitmh  aoeor^  to  Sai»»  (Pogf.  zxviii,  143,) 

Silica,  5031 

Alumina,  39*44 

Peroz.  iron,  0*28 

lime,  1-07 

Magnesia,  (H23 

Potash,  S-92 

Soda,  lO-Se^ST-dl 

In  oompoeition  it  is  allied  to  Labredorite,  but  the  crystallization  of  the  latter  is  Miqiu 
rhowiboidaL  Before  the  blowpipe,  acts  like  feldspar,  but  is  a  little  more  easily  fusible,  and 
timres  the  flame  a  deeper  yeOow. 

Obs.    Ocoun  in  the  Dolomite  of  Somma,  along  with  mica  and  pyroxene ;  also  in  die 

ALBITE.    Spatum  tuclinatuii. 

Ttttrto-Prtamalle  Feldiiwr,  JV.  Clesrelsndlte,  P.  and  Lnp,  PerlUbi,  BrtU,  Klwrttprth,  Hmt. 
AMadU^Bmi. 

Primary  fwm^  an  oblique  rhoinboidal  prism ;  P :  M==93o  59/^ 
P :  T=116o  S',  M :  T=117o  53/.    Secondary  forfns  : 


9. 

P  /  p 


^=3=^3 


M  :  c=119^  62^,  P :  e=119o  51/^  p .  ^=127^  23'.  Cleavage  perfect, 
parallel  with  M  and  P,  with  T  less  so.  Compound  cryeiah:  sim- 
ilar to  the  above  figure ;  but  usually  flattened  parallel  to  M,  which 
face  is  consequently  much  enlarged ; — this  is  an  instance  of  com- 
position of  the  second  kindj  or  parallel  to  a  plane  on  a  lateral  edge 
of  the  prism.  Imperfect  crystallization  lamellar  and  granular ; 
the  laminffi  have  sometimes  a  stellar  arrangement ;  the  granular 
varieties  occasionally  quite  fine,  approaching  to  impalpable. 

a=6.  G.=2-6— 2-68:  2-612,  (fr.  Finbo,)  Eggertz;  2-619,  (fir. 
Broddbo ;)  2-641,  variety  Pericline.  Lustre  pearly  upon  a  cleav- 
age fiice ;  vitreous  in  other  directions.  Streak  white.  Color  white ; 
abo  occasionally  bluish,  gray,  reddish,  greenish,  and  green;  it 
sometimes  exhibits  a  bluish  opalescence.  Transparent — snbtrans- 
lucent     Fracture  uneven.    Brittle. 

Cmpukmi,  aoeording  to  Eggeftz,  (Afhand.  y,  IB,)  Rose,  (Gilbert's  Ann.  Iznii,  173,) 
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GiMiin,  (KuL  Arcii.  1804,)  AbMi,  (Fbgg.  1, 19fi,  1840,)aikl  Uomt  and  Halves,  (Amu 
4e  Ch.  et  de  Ph.  be,  Sai,) 

Flnba             Arendal.          Perielitu.  Dnu^benfela.  CUavtUmditi- 

Sffica,                            70-48             68-46             67-94  70-22  684 

AhmuDft,                      18-45             19-30             18-93  17-29  20-8 

Penucinnaiidmaiig.      —              0-28      Ftot  0-48  0-^  0-1 

lime,                             0-55              0-68               0*15  2-09  0-2 

U^^umA,                      —               —              0-00  0-41  — 

Potash,                            —               2-41  3-71  — 

Soda,                            10-50              9-13               9-98  5-62  105 


99-98,  E.       97-84,  R        99-90,  G.      100-16,  A.    100H),L.  &H. 

Before  the  Uowpipe  acts  like  ^ddqiar,  but  colors  the  flame  distinctly  ydlow. 

Obsl  The'species  Pericliw  has  been  found  to  be  identical  with  albite,  both  in  compo- 
sition and  OTBtallization.  Cleavelandite  is  a  white  lamellar  variety  occurring  at  Chester- 
fidd,  Mass.,  the  lameUs  of  which  are  often  so  arranged  as  to  form  wedge-shaped  masses. 

Albito  often  replaces  feldspar  as  a  constituent  of  granite  ;  in  other  instances  it  is  asso- 
ciated with  feldspar,  as  in  Pompey*s  ]>illar,  and  then  may  be  ^renerally  distinguished  by  its 
wapakft  whiteness.  Tlie  albite  granites  are  often  repositones  of  several  of  the  granite 
nunerals,  tourmalines  of  different  colors,  beryls,  &c  It  is  associated  with  pearl  spar  in  the 
TjToi,  where  it  occurs  in  large  transparent  crystals  ;  with  epidote  and  garnet  at  Arendal ; 
with  eudialyte  and  hornblende  in  Greenland.  It  is  frequently  one  of  the  constitoento  of 
syenite  and  greenstone.    Such  is  the  case  in  the  rocks  about  Ek^burgh. 

In  Massacnusetts,  U.  S.,  at  Chesterfield,  it  occurs  in  lamellar  masses,  (Cleavelandite,) 
having  a  slightly  bluish  tint  It  is  also  met  with  at  the  same  locality,  of  a  finely  granular 
stroetare,  and  rarely  in  small  crystals.  Itis  thebedof  thefineredandbluetoumudinesof 
Chesterfield.  It  occurs  in  a  smiilar  manner,  containing  the  same  minerals,  at  Paris, 
Maine,  and  at  Goshen,  Mass.,  at  Acworth  and  Alstead,  N.  H.  At  Haddam,  Conn.,  it 
aeeompanies  ohrysobefyl,  beryl,  cdumbite,  and  black  tourmalines.  Fine  transparent  or 
traoaiw>eiit  oystallizationB  occur  at  the  Middletown  Feldsoar  qwny.  Granville,  Wash- 
ington Co.,  N.  Y.,  affords  white  transparent  crystals.  At  Monroci,  Conn,  a  fine  granular 
vuiety  occurs,  containing  beryl. 

The  name  Albite  is  (krived  torn  aUna,  white,  in  allusiaii  to  ito  cc4or,  as  oiiaerved  by 
Gahn  and  Berzelius,  who  thus  named  it  in  1814.  The  variety  from  Chesterfield  was  d^ 
nomtnated  CleavelanAte  by  Mr.  Brooke,  in  honor  of  Prof.  CSeaveland.  The  crystalliza- 
tion of  albite  was  first  perfectly  developed  by  Dr.  Gustovus  Rose,  in  Gilbert's  Annalen, 
Feb.  1823.  Tho  AdmtUe  ct  Beudant  is  eonsidered  by  Kobell,  massive  albite  mixed  with 
quartz. 

ANDESIN.    Spatum  rude. 
Aadesln,  Jlkiek  in  Ben.  Jalinib.  xzl  year,  p.  167.   Pseodoalbit. 

Very  similar  in  cr]rstalline  form,  and  in  its  twin  crystals  to  al- 
bite ;  but  the  cleavage  less  distinct,  and  the  surface  of  cleavage 
more  uneven,  and  the  edges  less  sharp. 

H,=6.    G.=2-7328,  Abich.    Lustre  and  color  nearly  like  albite. 

CampontioTh  according  to  Abich,  (Pogg.  li,  533,) 

fiiHca,  59^ 

Alrnmiia^  24-38 

Pefozyd  of  iron,  1*58 

lime,  5-77 

Magnesia,  1-08 

Potash,  1*08 

Soda,  G'53«^9^3 

Acoording  tothis  aoalysif,  Andesite  is  a  leacite,  in  which  the  potash  is  replaced  by  Hme 
andsodiuUtoei  in  thm  splinten  belbro  the  hlowpipei  and  in  powder  ibnns  a  Uebby  slag. 
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Tariety  of  ■yenite,  allied  to  gneuttaud.    It  it  mizad  with  hamMcnde  and  qoutx.   Tit 
qieciet  wat  fint  deteribed  by  Abich. 

ANORTHTTE.    Spatum  VBMmAifuic. 
Aiwrtlioiiioi»FtldqMr,Jir.   CtolitttaHe,  JfaitfttlW    Aaortbli,  JUm. 


Primary  forrn^  an  oblique  rhomboidal  prism ;  P :  T=110°  57', 
T :  T=l^  30'.    Secondary  formt : 

1.  8. 


VcmTtot. 

P :  0^=1330  13',  P :  a'=138o  46^.  Cleavage  parallel  with  P  and  M 
perfect.  Compound  crystals  of  anorthite  have  not  been  obserred. 
Imperfect  crystallizations :  structure  columnar,  or  coarse  lamellar. 
H,=6.  G.=2-66— 2-78 ;  2-762  (massive  variety,)  Rose.  Lustn 
of  cleavage  planes  inclining  to  pearly ;  of  other  faces  vitreous. 
Streak  white.  Color  white.  Transparent— translucent  FVac- 
lure  conchoidal.    Brittle. 

C0mpo$Uion,  acoording  to  6.  Bote,  (Gilbett'tAoD.  hadai,  173,)  and  Abich»  (Pogf.  li, 
519,) 


SiHoa, 

44*49 

44-12 

Alumixia, 

34-46 

35-ia 

Peraz.  iioiit 

0-74 

0-70 

lime, 

15-68 

19-OSi 

Magnetia, 

5-96 

0-56 

Potath, 

0-95 

Soda, 

=100-63,  R. 

0-97=100<^A. 

Similar  in  ita  aotion  befbro  the  blowpipe  to  the  two  preeedini;  q>eciet,  except  fhat  wiih 
cartxmate  of  aoda  it  doet  not  affiwd  a  clear  j|latt,  bat  frotht,  and  ibnnt  an  eoameL  It  ii 
entirely  deoompoted  in  concentrated  muriatic  acid. 

Obh  Anorthite  ocean  at  Moant  Vetuyiot,  amoDj|r  the  old  lavaa  in  the  ravinet  of  Moole 
Somma.  It  goierally  occupiet  the  cavitiet  of  chlontic maatet,  and  itaaaociated  with  iet 
epar,  augite,  mica,  and  idocraae.  It  alto  ocean  on  the  island  of  Procida,  near  the  ea- 
trance  to  the  bay  of  Naj^ea. 

Anorthite  was  firat  dittingaiahed  at  a  ditdnct  tpeoiet  by  Dr.  G.  Roae,  in  1833,  wh» 
named  it  from  avof6»t,  oblique,  becaote  all  the  interfiMial  angles  were  obliqaa.  It  wat 
afterwards  deteribed  by  MonticeUi,  in  hit  Mineralogia  Veeoviana,  and  named  ChritliaBo 
ite,  in  honor  of  the  crown  prince  of  Denmaric.  Hie  Biotrnt  of  MontioeUi  hat  been  erft* 
taUogrephically  examined  by  Brodce,  and  thown  to  be  a  Tariety  of  thit  tpedti,  (nl 
Maff.  X,  1837.)    Biotine  ocean  among  the  yolcanio  debris  of  VeauTint. 

liiespeoies  IndiamU  rBoonKm)  agrees  closely  in  compositioa  and  oyatallisatiQn  with 
anorthite.  It  is  described  as  ocoaning  m  trandncent  grains  of  a  gieoiish-white  ooloiv 
cleaving  paraUel  to  two  planes,  inclined  to  one  another  at  an  angle  of  95<>  15^  It  coa- 
•iats,  aocofding  to  Ghenefix  and  Ltiigier»  of 
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oibcfty 

4St5 

49-Q 

Alumiiia, 

37-5 

345 

lime. 

15-0 

15-6 

O^of  iroo. 

3*0 

1-0 

— d8,C. 

2-6=96-7,L. 

wMiatrace  of  manganege.  It  it  mftiiible,  Imt  becomes  fiiaUe  uid  gdatiiioiis  in  acidt. 
It  fcrms  the  nngue  of  the  Tnrfi^n  eonmdamy  and  ia  focmd  pdncipaUy  in  the  Camaticy 
— ociated  with  garaet,  fibrolite  mskty  of  kyanite,  and  horabl^de. 

LABRADORITE.    Spatdm  opalisoin8. 
PolyekraBatkFMipv.Jir.    Labrador  FMipv.   AnyMroiit  Beoleefta.   SlOeate,  TImi. 

Primary  formy  an  oblique  rhomboidal  prism ;  P :  M=93o  28^, 
P:T=114o  48^,  M:T=119o  16^.  Secondary  forms,  similar  to 
those  of  aibite.  Cleavage  parallel  with  P  and  M  most  distinct ; 
with  T  indistinct.  It  occurs  also  imperfectly  crjrstallised,  with  the 
above  cleavages. 

H.=6.  G.=2-69— 2-76.  Lustre  of  cleavage  faces  parallel  with 
P  pearly^  passing  into  vitreous.  Streak  white  or  grayish-white. 
Color  gray,  brown,  or  greenish.  By  varying  the  position  of  the 
specimen,  a  beautilful  chanffe  of  colors  may  te  observed ;  of  these 
changeable  colors,  blue  and  green  are  the  predominant ;  yellow, 
red,  and  pearl-gray,  are  also  apparent  Translucent — subtrans- 
lucent. 

CompomHon^  acconfinf  to  Klapfoth,  (Beit  yi,  S50,)  Tbomaon,  (Min.  i,  39S,)  and 
Al»ch,(Pbgg.  1.350,) 

Labrador.  Labrador.  Etna. 

SiUca,  55-75  55*408  53-48 

Alamina,  S&50  26-9S0  96*46 

IViTox.  iron,  1-35  1-508  1*60 

lime,  11-00  10*899  949 

Magneaa,  IVotman^.  3-53 

Potash,  0-22^ 

Soda,  4-00  4*399  410W 

Water,  0*50i-99,K.  0*840— 99*96,  T.    0*49=.98*40,  A. 

Theaeakscraee  of  Bendant,  firam  Parfaa,  Finland,  is  oonaidered  a  pore  Hme-Labra- 
dofita.  Acoordin^  to  Nordenakiold,  it  conaiata  of  Silica  54*13,  alumina  99*93,  lime 
15-45,  water  l'07=-99-9a  FVankenheim  makea  both  OlaueoUU  and  Ankydrout  ScoU- 
cite  identical  with  Labradorite. 

Beiore  the  blowpipe,  on  charcoal,  it  acta  like  feldspar,  and  fbsee  with  a  little  leea  diffi- 
enlfty  to  a  colorieaa  glasa.  With  oiyd  of  nickel  and  bovaz,  it  affords  a  Uoe  peaii  It  ia 
entirelj  diaaolTed  bj  heated  muriatic  add,  which  doee  not  attack  either  feldspar  or  aibite. 
OaaL  Labradorite  was  originally  bronght  ftom  the  island  of  St  Paul,  on  the  coast  of 
Labrador,  whore  is  is  aaaodated  with  hornblende,  hypersthene,  and  magnetic  iron  ore. 
It  occurs  abundantly  in  Essex  county,  N.  Y.  Luce  boidders  are  met  with  in  the  towns 
of  Mociah,  Westport,  and  Lewis:  also  occaaionaUy  in  Oiange,  Lewis,  St  Lawrence, 
Wairen,  Scoharie,  and  Green  oountiea. 

Labradorite  receiTes  a  fine  poliah,  and  owing  to  the  chatoyant  reflectinna,  the  speoimena 
tie  often  hi|^  beaottftiL    It  ia  aometimea  need  in  jewelry. 

OUGOCLASE.    Statum  NmiMnf. 
Soda-fpodumeiia,  NatroarfpodoiMn,  B§n^  Jakfsab.  hr  yiar. 

Primary  form,  oblique  rhomboidal  prism ;  P :  il^29  46'| 
P :  T=^115o  30",  (Breit)  Cleavage  ver]r  distinct  pcurallel  with  P ; 
leas  80  with  M,  and  inoistinct  parallel  with  T. 


Digitized  by 


Google 


366  DB8CRIPTITB  MINCRALOGT. 

H.==6.  G.=2-64— 2-67.  LMStre  of  P,  between  vitreous  and 
pearly,  of  other  faces  greasy.  CoIct  yellowish  and  greenish-white 
— ^white.  Transparent — subtranslucent.  Fracture  conchoidal— 
uneven.  ' 

C»iiy#>ili>»»  aoeoffdiog  to  Bcndius  (as  above)  and  R  Hagen,  (J^ogg,  zliy,  329,) 


SiUca,  63-70  63-51 

Alumina,  33*95  23-09 

Perox.  iron,  0*50  

Lime,  2H)5  2*44 

Magnema,  0*65  0-77 

Potash,  1-20  2-19 

Soda,  8-ll«=100-16,  B.  9-37»101-37,  H. 

Befiore  the  blowpipe  it  fttses  with  some  difficuhj.    Not  acted  opon  by^  the  aeidsL 
Obs.    Occurs  in  granite,  syenite,  and  serpentine,  and  a  yellowidi  vaiiety  in  basalt 
It  is  met  with  at  Danvikszoll,  near  Stockbohn,  in  granite ;  at  Arri^fs,  Fruikiadh 
and  Arendal,  with  cak  spar;  at  Schaitansk,  Ural,  of  greenish-white  and  leek-greeo 
colon,  in  a  gangoe  of  gray  quarts  and^  black  mica,  with  yellowish-idute  feldspar;  it 
Clausthal,  in  a  similar  gangoe,  in  sopeotine. 

LATROBITE.    Smltuh  aoseini. 
Latrobite,  Brookh  Ann.  PbU.  td  ler.  t,  363.    Diplolts,  BrHt,    Annphoddlte,  X^dtnskim. 

Primary  farmj  an  oblique  rhomboidal  prism ;  P  :  M=91^  % 
P  :  T=98^  3(y,  M :  T=93o  30' ;  obtained  from  cleavage  planes. 
Cleavoffe  parallel  to  P,  M,  and  T.    Occurs  also  massive. 

H.=5-5— 6-5.  G.=2-72,  Gmelin ;  2-8,  Brooke.  Lustre  vitreous, 
of  P  dull,  M  and  T  unequally  shining.  Color  a  pale  rose-red,  or 
a  pink,  resembling  the  color  of  the  lepidolite  variety  of  mica. 
Subtranslucent — opaque. 

CoMosthon,  according  to  C  6.  Gmelin  (Annals  of  PhiL  2d  ser.,  z,  235)  and  Nor- 
denskiold,  (J^pesb.  zii,  174,) 


^ 

AmfhUtlitt. 

Siliea,                                        44-653 

41-780 

45-80 

Alumina,                                    36*814 

32-827 

35-45 

lime,                                          8-291 

9-787 

10-15 

Magneaa,  with  some  manganese,  0-628 

;   5-767 

5-05 

Potash,                                        6-575 

6-575 

Ox. 

iron,  1*70 

Water,                                       2K)41 

2-041 

1-85 

color  in  the  ozydatinr  flame,  and  is  ookiiless  in  the  redudng  flame.    With 
pborus  it  melts  to  a  clear  glass,  oontainin|[  a  skeleton  of  silica. 
'^        "  itroUte  is  found  on  Ammitok  ]iiaiid,'near  the  coast 


102-162,  G.  98-777,  G.  100^  N. 

Held  in  tiie  platinum  tbio^M  in  tiM  Uowpqie  flasM,  it  fuses  with  some  intiwiesoflMS 
to^  a  white  enamd.    With  borax,  it  aflbrds  a  gkibuk,  which^has  a  jpale  ametlnst^ 

Obs.  LatroUte  is  founci  on  Ammitokliiaiid,'near  the  coast  of  Labrador,  wfasie  it  is 
associated  with  Mdspar,  mica,  and  oakarsou  spar.  It  was  discovered  by  the  Ber.  C  L 
Latrobe.  Ampbodehte,  which  Braitlianpt  unites  with  this  species,  occurs  at  the  limestone 
quarries  of  Lq)o  in  Finland. 

COUZERANITE. 

OoasflraBlte,  Chmpmiiir   D¥fr4m»ff,  Ann.  de  Cli.  et  de  Phyi.  xzzTUi,9B0. 

Primary  form^  a  riiomboidal  prism,  supposed  to  be  oblique. 
Crystals  long  and  longitadinally  tthated. 
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H.*6 — e-S.    0.=2'69.    Lt$$tre  vitreous.     Color  gray,  greenish- 
gray — also  black. 
Cross  fracture  uneven ;  longitudinal  foliated  and  conchoidal. 

€kftttpo9iHony  aooordiiiff  to  Dnfr^noTj 

Sifie«53-8^  alumma  ^-35,  Erne  lUr04y  magnesia  1*46,  potash  5^,  ■Ddad-75-»99'9a 

The  black  yariety  loaes  its  color  when  heated  on  eharoooL  Fuses  before  the  blow- 
pipe to  a  white  enamel    Insoluble  in  acids. 

Obs;  Conzeranite  occurs  in  the  ^rrenees  at  Gonzeran,  in  slender  erystab,  in  limestona. 
Kobell  suggests  that  it  may  be  identical  with  Labmdorite. 

SCAPOLITE.    ScAPOLUs  praAiODAJUB. 

Pyramidal  Elsla-gpu',  ^.  Meiontte,  PrlanBtopjmnridil  Feldtpar,  J.  Dipyre.P.  Panothine,  Wer- 
Mriie,  if.    NuttaUUs.    TttralOisit,  Aom.   Bebmelatein,  BeapoUUi,  SpreoMdn,  fF«ni.    fievnanaltel 

Primary  form^  a  right  square  prism.    Secondary  forms  : 

3 


1. 


^(^^ 


OoQTemear,  N.  Y. 


YeSaTkis. 


M  :  e=135<^,  e  :  a=12lo  54^  a  :  a=136o  7/^  Cleavage  parallel 
with  M  and  e  rather  distinct,  but  interrupted  Imperfect  crysialli- 
zations  :  columnar,  lamellarly  fibrous,  and  massive ;  commonly  the 
particles  are  strongly  coherent. 

H,=6 — 5-5,  nearly  6,  a  subtransparent  variety  from  Gouverneur, 
N.  Y.  G.=2-612— 2-749.  Lustre  often  pearly  externally,  incli- 
ning to  resinous;  on  the  cleavage  and  fracture  surface  parallel 
with  P,  it  is  vitreous;  on  the  lateral  cleavage  planes  vitreous,  in- 
clining to  resinous.  Streak  grayish-white.  Color  white,  gray, 
blue,  green,  and  red  ;  colors  usually  light.  Transparent — faintly 
subtransluceiit.    Fracture  subconchoidah    Brittle. 


Compontion,  according  to  Strameyer,  (Untersuch.,  p.  378,)  Nordenskiold,  (Bidiag.  p.  560 
John,  and  Thomson,  (Mm.  i,) 


SiEca, 
Alnmina, 


Jirn#iitl«,8omina. 
40-531 
33-736 
24-345 
PotatOiywithsoda,  1*812 
Perox.  iron,  0-182 

Protox.  mang.         

Water,  — < 


ScofoliU,  Finland. 
41-25 
33-58 
20-36 


WtrmtriU. 

50-25 

30-00 

10-45 

200 

300 


with  mag.  0-54 

x99-496,  8. 3-32=99H)5,  N.  2-85«98  55,  J. 

46 


37-808 

25114 

18-336 

7305 

Prot  7-892 


l-500=:97-955,  T. 
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Strongly  heated  in  the  blowpipe  flame  it  fosea  to  a  veeioiilar  glaae,  and  intoraeeeei  em- 
aideraUy ;  it  then  aasomes  the  appearanceof  ice,  and  continues  no  kmger  in  foiioik  With 
borax,  it  dissolYea  with  efienreecenoe  and  fiues  to  a  clear  globule. 

Obs.  The  great  Tariety  of  appearance  among  the  diffnent  specimena  of  this  neciet, 
l^are  rise  to  iti  diyiaioQ,  by  the  earlier  mineralogists,  into  sereral  distinct  species.  MeiomU 
mdndes  the  pore  transparent  perfect  orystds  focrnd  in  the  debris  of  Mount  Somma. 
Scapolite  was  applied  to  the  translucent  varieties  of  a  ^ray,  greenish-gray,  or  green  oolor. 
It  sometimes  occurs  of  a  red  tinge,  arising  from  iron.  Wemerite  occurs  in  short 
crystals,  similar  to  the  second  of  the  above  figures,  and  with  darker  shades  oi  color  than 
seapotite.  Parmnthnie  included  the  more  oomoact  varieties  of  a  pure  white  and  pale  Uue 
ccdors.  Dipyre  was  distinguished  from  scapcKite,  principally,  by  its  reddish-white  color 
and  thin  cdumnar  structure  in  imperfectly  cr^stallme  varieties.  NuttaUite  difien  bom 
Wemerite  only  in  possessing  a  tinge  of  blue  with  the  gray,  and  a  feeble  diatoyant  reflec- 
tion of  light 

These  several  varieties  of  scapoUte  are  usually  met  with  in  primitive  regions ;  very  oiften 
in  granular  limestone,  near  its  junction  with  the  granite ;  and  in  beds  of  ma^pietic  iron, 
accompanying  this  rock.  In  the  latter  situation,  soapolite  occurs  at  Arendal,  m  Norwav, 
and  Wannland,  in  Sweden ;  also  in  fine  crrotallizations  in  Faigas,  Finland,  dtc  At 
Arendal  it  is  associated  with  hornblende  and  garnet  in  limestone,  and  occurs  in  long 
slender  crystals.  Wemerite  is  found  in  short  thick  crystals  at  the  same  locality.  Pmvn- 
thine  occius  in  the  limestone  quarries  of  Malsjo,  in  Wsirmeland.  Dipyre  is  confined 
principally  to  the  torrent  of  Maul6on,  in  the  western  Pyrenees,  where  it  is  imbedded  in 
elate. 

Hi^]]r  fini^ed  crystals  of  this  species  occur  at  Gouvemeur,  N.  Y.,  thickly  disseminated 
in  primitive  limestone,  and  associated  with  apatite,  sphene,  and  au^te.  Ine  crystals  are 
usually  thick  and  short  prisms,  varying  in  lensth  from  half  to  two  mches,  and  preaentiDg 
the  form  of  the  first  of  the  above  figures.  At  Two-ponds  in  Orange  county,  N.  Y.,  thers 
is  a  remarkable  locality  of  white  and  reddish-white  crystallized  Si^ipolite,  containing  also 
pyroxene,  sphene,  and  zircon.  The  crystals  are  variously  modified,  and  one  has  been 
observed  ten  inches  kmg  and  five  in  diameter.  In  Warwick  of  the  same  county,  milk- 
idiite  crystals  occur  near  Amity,  along  with  pyroxene,  sphene,  and  graphite ;  also  five  mfles 
south  of  Warwick,  and  also  two  miles  north  of  Edenville,  near  Greenwood  Furnace,  are 
other  localities  of  crystallized  scapolite ;  in  Essex  county,  perfect  crystals  and  massive 
forms  neariy  fibrous,  of  white  and  greenish-white  colors,  are  abundant  near  Kirby's  graphite 
mine,  four  miles  northwest  of  Alexandria  in  Ticonderoga,  associated  with  p]poxene.  In 
Lewis  county,  N.  Y.,  the  variety  Nuttallite  occurs  in  fine  crystals  of  white,  blmsh  and  dark 
gray  colors,  presentirig  the  play  of  light  usual  with  this  variety.  The  edges  of  the  crystals 
are  ofiien  rounded.  Iblton  ana  Boxlwrough,  Mass.,  afibrd  good  scapolite,  both  the  common 
and  the  variety  Nuttallite,  often  in  crystals  sometimes  of  large  size ;  also  Chdmsford, 
Littleton,  Chester,  and  Carlisle.  At  Parsonsfield  and  Raymond,  near  Dr.  Swett's  house, 
good  crystals  are  obtained  along  with  yellow  garnet  and  adularia.  At  Franklin  and 
Newton,  N.  J.,  and  three  miles  west  of  Attleboro',  crystallized  scapolite  occurs  in  limestone. 

Massive  scapolite  occurs  at  many  of  the  above  localities ;  also  at  Mariboro',  Vt,  West- 
field,  Mass.,  Monroe,  Comi.,  white  and  nearly  fibrous,  stone  quany  at  Paugatack,  Ston- 
ington,  Corm.,  West  Point,  N.  Y.,  with  pyroxone,  and  of  white  ana  bluish-white  cokn  at 
Fall-Hill,  Monroe,  in  Orange  county,  N.  Y.,  along  with  lamdlar  pyroxene. 

The  variety  Ber^pnanmtej  which  is  firequently  described  as  a  distmct  species,  is  stated  to 
oocur  massive  and  m  promiscuous  concretions :  color  ^yish,  passing  into  white  and  brick- 
red  ;  opaque ;  luaixe  peariy.  It  occurs  at  Stavem,  m  Norway,  associated  with  ieldqnr, 
dcBolite,  and  quartz. 

Barsowite  of  G.  Rose,  (Pogg.  xlviii,  567,  1839.)  It  resembles  Scapolite  in  extoml 
characters  and  composition,  but  differs  in  its  action  with  acids  and  before  the  blowpipe 
It  occurs  massive  of  a  coarse  granular  texture,  with  -a,  nouiy  perfect  cleavage  in  one 
(firection. 

IL=5-5— 6.  G.=:2-74 — ^2*7551  Ltutre  more  or  less  peariy.  Color  Bnow-white*  sub- 
translncent    Fracture  granular  or  splmteiy. 

CompooUion,  according  to  Varrentrapp,  (Pogg.  xlviii,  568,) 

Silica  49-01,  alumina  ^-SS,  magnesia  1*55,  Ume  15*46-ir99'87. 

Before  the  blowpipe  alone,  fuses  only  on  the  edges  to  a  vesicidar  glass.  Melts  slowly 
with  bcuraz  to  a  dear  colorless  glass.  The  ^lass  with  salt  of  phosphorus  is  oobrleos  with 
little  of  tlw  salt,  but  with  m<He,  becmnes  opahne  on  cooling.    Gelatinizes  with  muriatic  aod. 

Occurs  in  bonlders  in  the  auriferous  ssnd  of  Barsovslroi,  accompanying  blue  corundum* 
fgsaniih-hlaek  epinel  and  white  mica. 
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GEHLENTTE.    Soapolds  Gihlenunob. 
PTnmidia  AdUphUhSpv,  Jir.   Styloblte.     ' 

Primary  forn^  a  right  square  prisnii  which 
is  the  form  it  usually  presents.  Cleavage  par- 
allel to  P  imperfect. 

H.=6'5— 6.  G.=2-9166— 3067,  iw^/re res- 
inous, inclining  to  vitreous.  Streak  white — 
grayish-white.  Col<yr  different  shades  of  gray ; 
none  bright.  Faintly  subtranslucent — opaque. 
Fracture  uneven — splintery. 

Ctrnponiion,  according  to  Fuchs,  (Schweig.  Joum.  xy,  377,)  Kobell,  (Kastner's  Archiv. 
IT,  313,)  and  ThomBOn,  (Min.  i,  281,) 


(^ 

?t-^ 

smca, 

29-64 

31-0 

29132 

Alumina, 

24-80 

21-4 

25-048 

Lime, 

35-30 

374 

37-380 

Protox.  iron, 

6-56 

4-4 

4-350 

Water, 

3-30 

20 

4-540 

Magneoa, 

==99-6,  F. 

3-4«=99-6,  K. 

=100-45,T. 

Before  the  blowjnpe  thin  splinters  fuse  with  difficnlty  to  a  gray  glass.  With  borax  it 
ftises  slowly,  forming  a  vitreous  globule  col<»ed  by  iron.    Gelatinizes  in  muriatic  acid. 

Obsl  Gehlenite  is  found  mostly  at  Mount  Monzoni,  in  the  Fassa  Valley,  in  isolated  or 
agjgr^ted  crystals,  invested  by  calcareous  spar.  It  also  occurs  massive  in  the  same 
neighborhood,  fonning  an  exceedingly  tough  rock,  containing  imbedded  crystals  of  pleo- 
naste.  According  to  Monticelli,  tois  species  is  found  indistinctly  crystallized  in  calca- 
reoos  spar  at  Vesuvius. 

G^enite  was  named  by  Fuchs  in  honor  of  his  colleague,  Gehlen. 

SomerviUite  of  Brooke — MeUilite  of  CarpL  These  minerals  have  been  lately  united 
by  Breithaupt  to  Gehlenite.  The  former  occurs  in  pale  dull  yellow  crystals,  with  black 
mica  and  other  minerals  at  Vesuvius ;  and  the  former  in  yellow,  reddish,  or  greenish' 
opaque  crystals,  with  nepheline,  in  the  cavities  of  a  volcanic  rock  at  Capo  di  Bove  and 
Tiydi  near  Rome.    The  above  figure  represents  a  crystal  of  the  SomerviUite. 

HUMBOLDTIUTE.    Sgapolus  aorotoiius. 
•MonticemandCovelU.   BueoOte,  Boudi, 

Primary  form,  a  right  square  prism.  Secondary  form,  the  pri- 
mary, with  the  lateral  edges  truncated  or  beveled ;  also  terminal 
edges  or  angles  replaced  ;  e :  e  (over  M)=83o  ICK,  e' :  e  (over  M)= 
45°  22^  a':  a'  (over  c)=64o  6^,  a  :  a  (over  e)=\Q2P  54.  Cleavage 
basal,  distinct. 

H.=5.  G.=2-910— 3-104.  Lustre  vitreous.  Color  brown  or 
honey-yellow ;  greenish-yellow.  Translucent,  and  in  thin  lamin» 
transparent.    tVacture  conchoidal — ^uneven. 

Compa$iti4m,  according  toKobeD,  (Schweig.  J.  Iziv,  S93,)  SUica  48*9^,  alumina  11*90, 
lime  31*96,  magnesia  6*10,  piotorfd  of  iron  2*33,  soda  4*28,  potash  0^38t=100*20. 

It  fuses  with  difficulty  before  the  bbwpipe  with  effervescence,  but  without  forming  a 
l^obole.  With  borax  it  Ibses  to  a  transparent  glass.  With  salt  of  phosphorus  or  soda,  it 
Aises  with  extreme  difficulty  to  a  brown  opaque  enamel  Pulverized,  and  treated  with 
nitric  acid,  it  gelatinizes. 

Ob&  It  occura  at  Vesuvias,  in  lava,  and  was  descnbed  and  named  by  Montieefli  and 
CovdH 
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SPODUMEN&    Pbtalcs  TmiPiiANDii 
PrifliBatIc  TrlplMiie  Spv,  JIf.    Pritmatle  iSpodwsene,  J.    Triphan,  L.   TriphmBe,  H. 

Imperfect  crystallizations :  structure  foliated  ;  yields,  by  cleav- 
age, rhoinhic  prisms  of  93^^,  (Brooke.) 

H=5-6— 7.  G.=3ll— 319;  317,  Haidinger;  3188,  Thomson; 
specimen  from  Dublin  Bay.  Lii^/rc pearly.  Streak  white.  Cdor 
grayish-sfreen,  piissing  into  greenish-white  and  grayish-white. 
I'ranslucent — subtranslucent.    Fracture  uneven. 


Competition^  according  to  Stromejer,  (Unterauch.,  p.  436,)  Thomson,  (Min.  i,  309,) 
Hagen,  (Pogg.  zlviii,  3610  and  Regrnault,  (Ann.  des  M.  1839,  iii,  380,) 


Silica, 
Alumina, 
Lithia, 
Protoz.  Iron, 
Piotox.  Mang. 
Moisture, 


Uidn. 
63-288 
28-776 

5-626 

0-794 

0-204 

0-775 

99-463,  & 


Killing. 

63-812 

28-508 

5-604 

0-828 

Lime,  0-728 

0-360 

99-840,  T. 


Utoo. 

66-136 

27-024 

3-836 

Peiox.  0-321 

Soda,    2-683 


Utdn. 

65-30 

25-34 

6-76 

Perox.2-83 


100-000,  a         100-23,  R. 


Before  the  blowpipe  it  loses  its  translucency  and  color,  and  swells  to  a  foliated  red£di- 
yellow  mass,  which  easily  falls  to  powder.    The  exterior  fuses  to  small  glassy  globules. 

Obs  It  occurs  on  the  Island  of  XJton,  in  Sudermanlaud,  Sweden,  with  magnetic  iran 
ore,  quartz,  tourmaline,  and  feldspar ;  also  near  Sterzing  in  the  IVrol,  and  of  a  pale  green 
or  ydlowish  color,  imbedded  in  granite,  at  Killiney  Bay,  near  Dublin. 

It  occurs  in  granite  at  Goshen,  Mass.,  associated  at  one  locality  with  blue  tourmafins 
and  beryl ;  also  at  Chesterfield,  Chester,  and  Sterling,  Mass.,  at  mndham,  Maine,  near 
the  bridge,  alon^  with  garnet  and  staurotide ;  at  Brookfield,  Ct,  a  few  rods  north  of  Tom- 
linson's  tavern,  m  small  ^raiirish  or  greenish-white  individuals,  looking  like  feldspar. 

The  name  Spodumeno  is  derived  nom  w^ioiy  asket,  and  was  given  the  mineru  because 
it  assumes  a  form  like  ashes  before  the  blowpipe. 


V 


PETALTTE.    Pstalitb  rrombicui. 
Prismatic  Petallne-Spar,  Jir.   Benelite. 


Imperfectly  crystallized :  cleavage  parallel  to  prism  of  96°, 
nearly.  Structure  sometimes  columnar,  occasionally  impalpable^ 
usually  strongly  coherent. 

H.=:6— 6-5.  G.=2-42,  Arfvedson  ;  2-45,  Dr,  Clarke ;  2-426,  C.  G. 
Gmelin.  Z/t^^/re  vitreous  and  glistening;  pearly  on  the  faces  of 
perfect  cleavage.  Sreak  white.  Color  white,  or  gray,  with  occa- 
sionally a  reddish  or  greenish  tinge.  Translucent.  Fracture 
imperfectly  conchoidal. 

Competition^  aiooGtding  to  Aifredmi,  (Afhuid.  vi,  145,)  Gmdin,  (Aiml  Flulzv,34},) 
and  Hagen,  (Pogg.  xlviii,  361,) 


Silica, 

79-212 

Alumina, 

17-225 

Lithia, 

5-761 

Lime, 

trace 

Water,     ' 

-102198,  A. 


7417 
17-41 

5-16 

0-32 

2-17«99-2S,G. 


77-812 

17-194 

2-692 

Soda,  2-302 
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Oenflj  heated,  it  omts  a  blue  phosphorescent  Ugfat  Before  the  blowpipe,  on  chareoal, 
it  becomes  glassy,  subtransparent,  and  white,  and  mehs  only  on  the  edges.  With  bonuc, 
it  forms  a  clear,  colorless  glass.    When  boiled  in  acids,  it  is  partly  decomposed. 

Obs*  Petalite  ocoon  near  Stockholm,  at  the  iron  mine  of  Uion,  accompanying  lepido- 
lite,  toimnalinc,  spodumene,  and  quartz ;  also  at  Bolton,  Mass.,  where  it  is  associated  in  a 
lime  quany  with  scapohte,  aphene,  and  pyroxene. 

LiChU  was  first  discovered  in  this  mineral  by  Aifredsoni  The  name  petalite  is  deny- 
ed  from  rtraXo^,  a  UqJ, 

^C.  TABULAR  SPAR.    GaAMMrrus  tabuuous. 

Prinaatlc  Aoiite-Spsr,  M.  Tabular  Spar.  Table  Spar.  Orammhe.  BcbsalUdn,  W.  TsMapatlL 
Jir.    WoUastoaTte,  Tkam.  and  BnA. 

Primary  form :  according  to  Brooke  an  oblique  rhomboidal 
prism;  P:  M=1260  7  P:T=93o4(y,  M:  T=95oi5^.  Cleavage 
perfect  and  easily  obtained  parallel  to  one  of  the  lateral  faces;  less 
so  parallel  with  the  other ;  indistinct  parallel  with  P.  Imper- 
fect crystallizations',  columnar;  fibres  long  and  slender;  often 
lamellarly  arranged ;  at  other  times  crossing,  so  as  to  produce 
reticulata!  forms;  rather  strongly  coherent. 

H.=4— 5.  G.=2-78— 2-9;  2-785— 2895,  (United States,) Thorn- 
son  ;  2*805,  TBannat,)  Haidinger,  Lustre  vitreous,  inclining  to 
pearly  upon  tne  faces  of  perfect  cleavage.  Streak  white.  Color 
white,  inclining  to  gray,  yellow,  red,  or  brown.  Subtransparent — 
translucent.    Fracture  uneven.    Brittle. 

Compoeition,  according  to  Bonsdorff,  (Ann.  FhiL  3d  ser.  ii,  800,)  Stromeyer,  (Unter^ 
ch.,  I,  356,)  Vanuxcm,  (J.  Ac.  N.  Scl  Phil  ii,  182,)  and  Beck,  (Min.  N.  V.  p.  271,) 

SiHca, 
lime, 
Perox  iron, 
Magnesia, 
Water, 

99-83,  B.  99-591,8.  100H)2,V.  99-70,  B. 

When  pore  it  consists  of  Silica  51*96,  and  lime  48-04.  Before  the  blowpipe  it  fuses  with 
difficulty  to  a  subtransparent  colorless  ^lass.    With  borax  it  forms  reaculy  a  clear  glass. 

Oss.  Tabular  spar  is  found  in  gramto  and  primitiye  limestone ;  also  in  basalt  and 
layas. 

It  occurs  in  the  copper  mines  of  Cziklowa  in  the  Bannat  of  Temeswar.  It  accom- 
panies garnet,  fluor,  and  native  silver,  in  Hmestone,  at  Pai]gras  in  Finland,  and  Kongsberg 
m  Norway.  At  Castle  rock  of  Edinburgh  it  is  met  with  in  basalt,  associated  with  Preh- 
nite,  presenting  a  fibrous  radiated  structure.  A  greemsh-white  variety  occurs  in  lava  at 
Capo  di  Bove,  near  Rome. 

in  the  United  States,  this  species  occurs  at  WiDsborough,  N.  Y.,  forming  the  sides  of  a 
large  vein  of  garnet,  which  traverses  gneiss ;  abundantfy  at  Lewis,  ten  miles  south  of 
Keeseville,  with  colophonite ;  half  a  mile  north  of  Lewis  comers  with  ffamet  and  quartz  ^ 
at  Rogers^s  rock,  near  the  line  between  Essex  and  Warren  counties,  wi&  Garnet  and  feld- 
Kptu ;  Diana,  Lewis  Co.,  about  a  mile  from  the  Natural  Bridge,  in  abundance,  of  a  snow- 
white  color  J  at  Boonvilie,  Oneida  Ca,  in  boulders,  with  garnet  and  pjiozene:  also  at 
Grenville,  Lower  Canada,  associated  with  ffreen  coccolite.  It  is  found  in  large  tabular 
masses  of  a  fibrous  structure,  in  Bucks  Co.,  renn.,  three  miles  west  of  Attleboro',  asso- 
eiated  with  scapolite,  pyroxene,  and  sphene. 

E^.  lliomson  has  described  under  the  name  of  WoUastanite,  a  variety  of  thb  specie* 
from  Kilsyth,  where  it  occurs  in  greenstone  veins.  It  difiers  in  composition  from  tabular 
^»ar  in  containing  1  port  of  tiisiHcate  of  soda  to  4  of  tabular  spar. 


PaiKM. 

WUlsboro»,N.Y. 

Diana,  N.  Y. 

52-58                      51-445 

51-67 

51-90 

44-45                       47-412 

47-00 

47-55 

1-13            Protox.  0^401 

1-35 

0-25 

0-68  Perox.mang.  0-257 

0-99                        0-076 
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MANGANESE  SPAR.    SpATciroi  dicoloeanb: 


BWlkMt  or  Mmcumm,  Tk»m90u.   loth*  Mu^ttkienL    Rhoaonlte,  Bmd.   PfeolWta,  AIlMitL 
CofBtoM  MaagMMw. 

Primary  formi  an  oblique  rhomboidal  prism;  fig.  104,  PI.  II; 
M :  T=121o,  M  :  P=930— 94°,  P  :  T=112o  3(K.  CUavage  perfect 
parallel  with  P ;  less  perfect  parallel  with  M  and  T ;  also  massive. 

H.=:5*5 — 6-6.  Some  varieties  have  a  hardness  equal  to  7.  G.= 
3'4 — 3*634.  Lustre  vitreous.  Streak  white.  Color  light  brown- 
ish-red, flesh-red,  sometimes  greenish,  or  yellowish,  when  impure. 
Transparent— opaque.    Fracture  conchoidal — uneven*    Brittle. 

Comfontum,  aocording  to  BeneUns, 


Ozrd  of  manganefe, 

u.^gp. 

Silica. 

39-60 

Oxjdof  iron, 

4-60 

Lime  and  magiiiesia) 

1-50 

Water, 

2-75-=101-a5 

The  impure  vanetiet,  RhodomU,  Pkotixite,  and  AUagitei  contain  variable  prapottkoi 
of  spathic  iron,  or  carbonate  of  manganese,  and  alomine.  Vrot  Hitchcock  has  found  10 
per  cent  of  carbonic  acid  in  the  spar  of  Cmmnington,  Mass.,  owing  probably  to  mixtoie 
with  carbonate  of  manganese.  ^ 

Dr.  Thomson  has  made  distinct  species  of  two  silicates  of  manganese  fiom  Franklin, 
New  Jersey.  One  which  he  calls  chemically  the  simple  silicate  of  manganese,  consists  of 

Sihca,  29-64 

Protoz.  manganese,  66*60 
Perozyd  of  iron,  0'92 

Moisture,  2*70 

Alumina,  trace»99-86 

Its  color  is  a  light  brownish-red.    Hardness  6*25.    Sp.  6r.  4*078.    Powder  light  red. 
The  other,  a  sesquiolicate,  is  composed  of 

Sifica,  42*70 

Protox.  manganese,  50*72 

Protoz.  iron,  6*76^  100*18 

It  occurs  in  ciystals  whose  primary  is  the  obHqne  rhomboidal  prism,  which  has  been 
giTen  abore  as  the  form  of  this  species.  The  crystals  are  often  several  inches  long,  and 
an  inch  in  diameter.  H.=6*25.  6.=3'586.  Color  brown,  slightly  reddish.  It  has  been 
named  Fowlerite,  in  honor  of  Dr.  Fowler. 

Before  the  blowpipe  manganese  spar  becomes  dark  brown,  and  melts  to  a  red^sb-brown 
fflassy  globule.  In  the  oxydating  flame  it  colors  borax  hyacinth-red,  but  in  the  reducing 
mme,  the  borax  remains  uncolored.  In  powder,  it  is  partly  dissolved  by  muriatic  add, 
and  the  insoluble  part  becomes  of  a  white  color.  All  the  varieties  grow  dariL  on  exposure 
to  the  air,  and  often  the  weathered  surface  has  neariy  a  black  color. 

Obs.  The  foreign  variety  on  which  this  species  was  first  instituted,  occurs  at  Loog- 
faanshyttan,  near  Pbillipstadt  in  Sweden,  in  iron  oro  beds,  sometimes  in  broad  Iblia,  at 
others  granular,  and  of  a  paler  color ;  also  at  Elbingerode  in  the  Hartz ;  in  the  district  of 
Ekatherinenbur^  in  Sibena ;  with  mj  copper  ore  at  Kapnik  in  Transylvania. 

The  same  varteW  occurs  in  the  Umted  States,  in  large  boulders  scattered  over  the  fidds 
at  Cummington,  Mass.,  and  in  an  extensive  bed  on  Osgood's  ikrro.  Blue  Hill  Bay,  Me. 

The  variety  Fowlerite  is  found  at  Hamburgh,  N.  J.,  near  the  Franklin  furnace,  and  in 
Franklin,  where  it  occurs  in  a  bed  in  limestone,  with  magnetic  iron,.  Franklinite,  and 
garnet  The  silicate  of  manganese  is  associated  with  Trooetite,  automolite,  and  red  zinc 
ote,  at  Sterling,  and  near  the  Franklin  furnace,  N.  J,;  also  at  Cumbeiland,  R.  L,  where 
it  is  associated  with  Yeoite. 
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Hie  Tirieties  allagite,  riiodonite,  photizite,  and  comeoiui  manganese,  are  found  near 
Rubeland  in  the  Hartz. 
Manganese  spar  receives  a  high  polish,  and  is  sometimes  employed  for  inlaid  work. 


TROOSTITE.      SpaTINIDS  RHOMBOHEDEUS. 

TroooClte,  Skepardt   FemgiBoiw  BUlcate  of  MangSBMe,  TImmvm. 

Primary  form^  an  obtuse  rhombohedron ; 
R :  R=115o,  measured  with  the  common  goni- 
ometer. Secondary  form :  R  :  e=147°  3(y,  R :  e 
=122°  3(y.  Cleavage  perfect  parallel  to  c,  less 
distinct  at  right  angles  with  the  axis.  Parallel 
to  R  in  traces.    Also  massive  and  granular. 

H.=5-5.  G.=3-014— 3034,  Thomson.  Lus- 
tre vitreous,  inclining  to  resinous.  Streak 
white.  Color  pale  asparagus-green,  yellow, 
gray,  reddish-brown;  none  bright.  Transpa- 
rent— translucent.  Fracture  conchoidal.  Brit- 
tle. 

Compontion,  aecordmg  to  Dr.  Thomson,  (^Gn.  i,  519,) 

Silica,  30-650 

Protoz.  manganese,  46*215 

Peroz.  iron,  15*450 

Moisture  and  Carbonic  acid,  7*300=^9-615 

In  the  blowpipe  flame  it  becomes  transparent,  and  inses  on  the  edges.  To  borax  it 
giyes  the  violet  tinge  of  manganese.  It  dissolves  with  efiervescence  in  muriatic  acid, 
giving  out  chlorine. 

Ob&  Troostite  occurs  with  Franklinite  at  Steiiing,  N.  J.,  in  beds  of  primitive  lime- 
stone. 

TepkroiU  of  Breithatq>t  from  Sparta  is  considered  by  Shepard  a  variety  of  Troostite. 


BUSTAMITE.    Spatiniub  UNiPORMiSk 
Jt.  Brongniartt  Ann.  des  Sd.  Nat.  viil,  411, 1896. 

Occurs  in  spherical  or  reniform  masses,  having  a  radiated  or 
almost  laminated  structure. 

H.=6— 6-5.  G.=3- 1—3-23.  Lustre  a  little  silky,  but  weak. 
Color  pale  gray,  with  a  slight  tinge  of  green  or  red.  Subtranslu- 
cent. 

Composition,  according  to  Dumas,  (Ann.  des  Scl  Nat  viii,  4110 


Silica, 

Ph)toz.  of  manganese, 

Lime, 

Protoz.  of  iron, 


48*90 
36-06 
14-57 
0'81=100*34 


Obs.  This  mineral  was  discovered  by  M.  Bustamente,  of  Mexico,  accompanied  with 
qoartz  and  manganese,  at  Real  de  Mines  de  Fetela,  and  at  Inotke  in  the  province  of 
Pn^la,  Mexico.    It  is  considered  by  Dumas  a  manganesian  augite. 
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PYROXENE.    AuGiTui  DUTOMua 

Paratomoai  Anglte-Sptr,  M.  PyrBmidoPrianaUc  Auglte,  J.  Augite.  Coccollte.  Diopride.  8tb- 
llte.  Prrcom.  FaaBaiie.  Penudaslte.  Jefferaonite,  Keatinr.  AdteMin,  in  put.  Greoi  Dtallaie, 
KolUu)U^  Baikalit,  Omptault,  IT.    PelltalMi^  Ham$.    Pyrozene,  MaUeoltike,  Umqf. 

Primary  for  m^  an  oblique  rhombic  prism ;  M :  M=:87^  G',  P :  M 
=101^  &.    Secondary  forms  : 


Bftown,  L.  C. ;  ind  Ala,  Piedmont. 

P  :  a=16(P  2(y,  a  :  0=1200  39^,  o  :  0=95°  28',  o  :  o  (adjacent 
planes)=81<^  46^,  o  :  6=13lo  »,  M  :  «=136o  28^,  M  :  ^=133°  33', 
i  :  a=105o  B^.  Cleavage  lateral,  rather  perfect,  often  interrupted ; 
also  parallel  to  each  diagonal.  Compound  crystals:  fig.  14,  PI. 
Ill ;  composition  of  the  second  kind ;  parallel  to  the  front  lateral 
edge.  Imperfect  crystallizations:  coarse  lamellar  structure  in 
large  masses,  parallel  to  P  or  ^,  arising  from  an  aggregation  of  sep- 
arate individuals ;  the  plane  of  union  between  the  laminae  are 
joints  of  composition ;  granular — particles  coarse  or  fine  ;  fibrous, 
often  fine. 

H.=5— 6.  G.=3-233— 3-349.  JLn^/rc  vitreous,  inclining  to  res- 
inous; sometimes  pearly.  Streak  white — gray.  Color  green  of 
various  shades,  verging  on  one  side  to  white  or  grayish-white,  and 
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on  the  other  to  brown  and  black.    Transparent — opaque.    Frac- 
ture conchoidal — ^uneven.    Brittle. 

Hik  spedfifl  presents  a  great  yaiiety  of  ibrms,  and  has  therefore  been  subdivided  into 
several  varieties.  These  varieties  owe  their  peculiarities  to  the  isomorphous  natureof  ozvd 
of  iron  and  ma^^nesia,  which  may  replaoe  one  another  without  producing  a  change  in  the 
ciystaUine  form.  Pyroxene  always  contains  one  of  these  two  substances,  and  according 
as  the  iron  or  the  magnesia  is  more  or  less  abundant  the  color  varies,  becoming  darker  as 
the  iron  predominates.    ' 

This  species  may  be  subdivided  into  three  sections.  1.  Dioptide,  or  the  light-colored 
varieties ;  2.  AugHe,  or  the  dark-colored  varieties ;  3.  DiaUage,  or  the  thin-foUated  va- 
rieties.  Tliey  pass  into  one  another,  however,  by  insensible  shades.  Section  1  includes 
the  following  varieties: 

Diopndef  wkUe  augite,  at  white  malaeoliie,  of  white,  gravish  or  greenish-white  colors, 
ehher  crystidlized,  lamellar,  or  granular.  .When  consisting  of  angular  grains  rather  loosdy 
aggregated,  it  is  called  white  coccolite,  AlaUte  is  a  diopside  from  Ala  in  Piedmont 
g=3-23— 3-26. 

Sahlite  occurs  in  crystalline  masses  of  a  grajislMfreen  color,  having  a  coarse  foliated 
strocture,  arising  from  compositioii  parallel  with  R  It  resemUes  Diopside,  but  has  a 
coarser  texture  and  less  lustre.  Baikalite,  Pyrgrnnt  and  Famaite,  are  names  of  dingy 
green  varieties  of  Sshlite.    OmphnMite  is  a  fohated  leek-green  variety.    G»3*35— 3*3. 

Note.  Besides  white  cocoofite,  there  is  ^reen  cocoolite  and  also  Mack  ooccolite,  or  in 
other  words,  each  variety  of  augite  occurs  at  times  under  agranular  form. 

Composition  of  light  varieties,  according  to  Boss,  (K.  V.  Ac.  H.  1830,  p.  385,)  Bons- 
dorff  and  Hismger,  (Afhand.  iii,  300,) 


WlrsMland. 

TnoBsm. 

Var.  9mkiiU, 

Silica, 

55-32 

54-83 

54-18 

Lime, 

27-01 

94-76 

22-72 

Magnesia, 

16-99 

18-55 

17-81 

Protox.of  man£. 

1-59 

1-45 

Protox.  iron. 

2-16 

0^9 

218 

Alumina, 

0-28 

Water, 

103-07,  R.     0-32-.99-73, 

B.       l-20=-99-54, 

H. 

Befeve  the  blowpipe  akme  they  fuse  to  a  coloilsss  glass.  With  borax  or  soda,  they 
easily  melt  to  a  transparent  glass ;  with  salt  of  pbosp£>rus,  they  undergo  a  sfow  decom- 
position, and  leave  a  siliceous  residue. 

Section  2. 

Augite  includes  the  black  and  greenish-black  crystals  of  pyrozene.  )  G.a3*d — 3*4. 

Hedenhergite  is  a  greenish-black  opaque  variety,  contaimng  a  large  proportion  of  iron. 
G.=3-5. 


c 


Oreen  MalmeotiU, 

Dslecariia.          Daleeariia. 

BUukJIugiU, 

SiUea,               54-08               54-55 

53-36 

49-01 

lime,                23-47               20-21 

22-19 

20-87 

Magnesia,        11-49               15-25 

4-99 

2-98 

Protox.  iron,      10H)2                814 

17-38 

26K)8 

Protox.  mang.     0-61                 0-73 

fym 

Alumina,           «99-67     0-14=99K)2 

«98K)1 

-=98- 

Acts  before  the  bfowpipe  like  the  preceding,  except  that  the  cokir  of  the  bead  is  aflbctad 
by  the  presence  of  the  iron. 

Jefferoomte  is  a  dark-green  foliated  pyroxene  from  FVanklin,  N.  J.,  (Keating,  J.  Ae. 
Nat  Scl  PhiL  ii,  194,  and  iv,  3,  and  Troostib.  iii,  105»)  According  to  Keating,  it  oonsists  of 
Silica  56,  lime  15*1,  protoxyd  of  manganese  13*5,  peroxyd  of  iron  lOO,  oxydof  zino  1*0, 
alumina  2-0,  moisture  l-0c»98-6.  Thomson  has  lately  obtained  the  foUowing  very  didSsrsnt 
raralt,  (PhiL  Mag.  xxii,  194, 18430  SiUca  44*50,  hme  22-15,  alumina  U'55,  protoxyd  ef 
iitm  12-30,  magnesia  4-00,  maistme  l-85o99*35. 
/^  The  above  varieties  often  oceur  Shnm,  fwmliiiHbig  ntnoh  ff  Mh9ttm$ 

^  47 
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DuUUge  oocon  of  Tarioui  shades  of  green,  gny,  and  biown«  and  sometimes  has  a 
bionxe  or  peartj-meteltio  lustre.  It  deaTes  ^sily  into  thin  laraine  which  are  hrittle. 
G;=3*l  1—^-27.    It  indcides  SckiUer-tpar,  (in  part,)  and  Br^mziie, 

HyperHkem  bears  neaiiy  the  same  relation  to  diallage  that  the  dark  Tarieties  of  jrf- 
rozene  bear  to  the  light,'  It  fiontitins  a  large  propottkm  of  iron  and  tittle  time,  yet  vanes 
much  in  this  respect,  and  some  yar^eties,  not  distinguishable  by  external  characieia,  haTO 
the  composition  nearly  of  diallage.  Its  cplors  are  grayirii  or  greenirii-Uaek,  and  omer- 
red,  with  a  bright  metallic-peany  histre.  -  It  deayes  easily,  mit  not  into  as  thin  fm,  as 
the  preceding.  G.>-3'3--3'39.  Tlie  Labrador  Hornblende  and  MetaUoidal  diaOage  are 
here  included. 

Compoeitum,  according  to  Regnault,  (Ann.  des  Mines,  3d  ser.  xSii,  147,)  Kohler,  and 
Klaproth,  (Beit  y,  37,) 

Silica, 

Lime, 

Magnesia, 

IVot.  iron, 

Prot  mang. 

Alumina, 

Water, 

99-88,  R.      99^,  R.      99-61,  R.      99-36,  R.    10(H)50,  Koh.  97-50,  Klq>. 

Hie  specific  grayity  of  the  first  is  3*241,  third  3^261,  (from  Piedmont,)  fourth  3115. 

A  hypersthene  from  Putnam,  Lake  George,  was  found  by  Beck  lo  consist  of  Silica 
45-45,  lime  24-33,  magnesia  ISrQO,  oxyd  of  iron  11-49,  (^i.  N.  Y.  310.) 

On  charcoal,  before  the  Mowpipe,  diaUage  melts  with  difficulty  on  the  edges  to  a  grsy- 
ish  slBjg ;  and  hypersthene  forms  a  ^jrish-green  semi-opa(^ue  ghss. 

Besides  these  varieties,  there  are  impure  pyroxenes  containing  largely  of  steatite,  caDed 
tteatitiC'pyroxenee  by  Beudant  The  Reneeelaerite  of  Emmons,  is  referred  by  Beck  to 
this  yazie^.  It  occurs  of  white,  yellowish,  or  grayish- white  colors,  and  is  sometimes  jet- 
black,  and  occurs  under  the  same  crystalline  form  as  pyroxene.  H.=3— 4.  G.=2^4 
Composition  of  the  Rensselaerite  by  Beck,  (Min.  N.  Y.,  p.  297,)  and  a  steatitic  py- 
roxene from  Sahla  by  Beudant, 


Yellowlsb- 

OrtjrMi- 

Greentoh- 

OreenUh. 

green. 

freeo. 

broQxe. 

bronze. 

Bnmtiit. 

Bffenikewt. 

55-84 

52-60 

50K)5 

51-25 

56-813 

54-25 

trace 

20-44 

15-63 

11-18 

2-195 

1-50 

30-37 

16-43 

17-24 

22-88 

29-677 

14-00 

10-78 

5-35 

11-98 

6-75 

8-464 

24-50 

r.   trace 

trace 

0-616 

trace 

1-09 

3-27 

2-58 

3-98 

9068 

2-95 

1-80 

1-59 

2-13 

3-32 

0217 

1-00 

Sifica, 

59-75                                60-65 

lime. 

1-00                                   4-97 

Magnesia, 

32-90                                25-20 

Peroxyd  of  iron, 

3-40                Protoxyd,    418 

Oxyd  of  manganese, 

0-78 

Water, 

2-85»99^,  Bk.                4-38c=100-16,  Beod. 

I 

L 


Obs.  Pyroxene  is  pfincipally  confined  to  ponutiye  basaltic  or  volcanic  rocks,  and  is 
associated  at  different  localities  with  granite,  granular  limestone,  serpentme,  gieenstooe, 
basalt,  or  lavas.  DiaUage  occurs  geiMrally  in  serpentine  or  greenstone  rocks;  and  hypers- 
thene with  feldspar  and  quarti  forms  kypere^ene  rock,  which  occurs  estoisively  in  some 
^primary  distiicts. 

Aussig  and  Teplitz,  in  Bohemia,  afford  large  crystals  of  aiwite  imbedded  in  basalt 
It  also  occurs  in  small  but  highly  polished  crysUds  in  the  lavas  m  Vesuvius,  accompanied 
with  nepheline,  idocrase,  and  mica.  Diopeicbis  met  with  in  crystals  at  Ala,  in  Pie&ont, 
associated  with  garnets  and  talc  in  veins  traversinff  serpentine.  Its  more  transparent 
crystals  from  this  locality  are  sometimes  polished  and  worn  as  gems.  Coccolite  occurs  in 
vems  in  primittve  rocks  at  Arendal,  in  Norway.  SaUiteis  met  with  in  a  similar  situatioQ 
at  Sahla,  and  elsewhere.  Baikalite  occurs  principally  on  the  borders  of  Baikal,  at  the 
mouth  of  the  Sljumanka  river.  Omphazite  accompanies  grsnidar  garnet  at  tiie  San  Alp, 
in  Carinthia,  and  near  Hof,  in  Bayreuth,  with  the  smaragdite  variety  of  hornblende, 
which  it  much  resembles. 

Beautiftd  white  subtransparent  crystals  of  this  species  are  met  with  at  Bytown,  Lower 
G^mada,  in  limestone,  often  meksonn^  an  inch  by  one  and  a  half  inchea.  White  &t- 
tened  prismatie  OTstals,  two  or  three  mches  long  by  one  or  two  in  breadth,  occur  in  Dolo- 
BUte  at  Canaan,  Conn. ;  tergagresBcryatakiBthelimeiAMe  of  T^isAvB;  snaBtmt- 
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IMient  eiystak  with  sprtnnlar  frmzene,  are  focmd  in  Raading,  Conn.,  on  the  timipike 
near  the  hne  of  Danbury.  The'Bolton  qaacriesy  Mass.,  afford  good  dystale.  The  dolo- 
mite of  New  Totk  Co.,  N.  Y.,  afiorda  both  granalar  and  eryttalliied  pyroxene  of  a 
white  color ;  the  crTstals,  which  are  often  several  inches  looff,  are  abundant  in  the  Hroe- 
stone  which  crosses  the  island  at  its  north  extremity,  and  ako  at  the  abandoned  quanries 
at  Kingsbridgne,  about  208th  street  In  Orange  Co.  there  are  several  interesting  localities, 
aflfording,  besides  fine  crystals,  many  of  the  massive  vari^ies,  from  white  to  b&ck  ooloni, 
the  ibcmer  in  limestone,  the  latter  usually  with  magnetic  iron.  The  most  noted  are  that 
at  Two-ponds,  in  Monroe,  where  it  oecun  in  simple  or  grouped  oiyrtals,  often  of  large 
aiie,  and  is  associated  with  scapolite,  zircon,  and  8|>hene  in  white  limestone ;  another, 
half  a  mile  east  of  Greenwood  fumaoe,  along  with  mica  in  limestone,  where  one  crystal 
was  obtained  six  inches  kmg  and  ten  in  circumference ;  and  two  and  a  half  miles  north 
of  EklenviUe,  gray  crystals  of  interesting  Ibntts.  Near  Amitv  and  Fort  Montgomery, 
are  other  good  localities.  Dark-green  or  black  crystals  occur  in  Bmestone  a  mile  nrathwest 
of  Edenville.  In  Putnam  Co.,  near  Patterson,  grayish-white  crratals  are  abundant, 
strewed  over  the  surface  and  in  limestone.  ^  In  Westchester  Ca,  a  white  vari^  occura  at 
the  8mg  Sing  ouarries.  Other  good  localities  in  New  York,  are  at  Rogers's  Kock,  Lake 
George,  oiystaUized,  massive,  and  granular,  (cocoofite,)  of  my,  green,  and  brown  colon ; 
on  the  banks  of  Vrooman  lake,  near  Oxbow ;  in  Diuia,  Xewis  Co.,  in  black  crystals. 
fVanklin,  N.  J.,  also  afibrds  good  pyroxene.  Massive  varieties  occur  at  most  of  the  above 
mentioned  localities.  A  beautiiul  neen  coccolite  occurs  near  Long  Pond,  E^ssex  Co., 
N.  Y.,  and  a  Uack  oocoolite  in  Afonroe,  Orange  Co.,  a  mile  west  of  Cofiee's  Hotel ;  at 
WiUsboro*,  N.  Y.,  green  coccolite  is  associated  with  sphene  and  tabular  spar.  A  beauti- 
ibl  lameUaj-  varietv  of  a  dark-ffreen  and  bronze  color  is  abundant  in  the  Forest  of  Dean, 
Orange  Ca,  N.  Y.,  along  with  black  coccolite ;  and  fine  Sahlite  with  coccolite  about 
three  miles  southeast  of  Greenwood  ftmmce.  Diopside  occun  on  Hustis's  ^Born,  Phillips- 
town,  N.  Y.,  and  in  the  Bolton  limestone  quarry.  Raymond  and  Rumford,  Maine,  afiord 
■everal  of  the  massive  varieties,  diopside,  Sahlite,  &c  At  Berkshire,  Mass.,  a  white 
variety  is  abundant  A  broad  lamellar  Sahlite  of  a  white  color  is  found  at  Watertown, 
Comu,  at  the  lime  quarry  near  the  Naugatuck,  and  a  less  interesting  grayish-green  variety 
at  the  verd  antique  quaities  of  Milibrd  and  New  Haven.  Both  crystals  and  mnular 
pyroxene  are  found  near  Attleboro*,  Penn.  Diallage  occurs  in  serpentine  in  Westodd  and 
Hanford,  Mass.,  at  Deer  Isle,  Maine,  Cooptown,  Harford  Ca,  Md. 

I^rpersthene  is  stated  to  occur  in  Essex  Ca,  in  much  of  the  granite  of  that  region, 
often  associated  with  labradorite ;  also  near  Wilmington,  Delaware.  But  the  mineral 
from  these  localities,  although  presenting  the  external  charactera  of  this  varie^,  difier 
much  bom  one  another  in  composition,  and  still  more  ftom  the  foreign  hypersthene,  of 
which  the  analysis  is  given  above,  (see  Beck's  Min.,  N.  Y.)  Rennselaerite  occun  in  beds 
in  the  towns  of  Fowler,  Dekalb,  Edwards,  Russel,  Gouvemeur,  Canton,  and  Hennon,  St. 
Lawrence  Ca,  N.  Y.,  and  at  the  two  latter  places  in  crystals:  also  in  Oxbow  near  Ant- 
wm>,  in  crystals,  and  near  Butterfidd  Lake,  Jefl^rson  Co.,  N.  Y. 

Pyroxene  was  thus  named  by  Haiiy,  from  9vp,fire,  (iv9(,  ttranger,  in  allusion  to  its 
occurrence  in  lavas,  where,  according  to  a  mistake  of  Haiiy,  it  did  not  naturaDv  belong,  or 
was  a  stranger,  llie  name  Augite  is  derived  from  ftvyir,  huire,  alluding  to  the  fact,  that 
its  lustre  is  usually  superior  to  tlutt  of  hornblende. 

Ciystals  of  this  species  have  been  obtained  by  frision,  and  are  not  unfrequent,  of  a  Uack 
color,  among  the  iron  slags  of  Sweden.  Mitschertich  and  Beudant  have  succeeded  in 
forming  wfaSe  crystals,  by  mingling  silica,  hme,  and  magne8ia»  and  subjecting  them  in  a 
charcoal  crucible  to  the  heat  of  a  porcelain  fumaoa 

The  Hudsonite  of  Beck  (Min.  N.  Y.,  p.  405)  has  the  cleava^  of  pyroxene,  especially 
some  massive  varieties,  and  approaches  Hedenbemte  in  composition.  The  following  are 
its  characten  as  given  by  Beck.  ILKa4*5— 5.  G.:=:3'50.  Imeire  vitreous  to  resinous. 
Color  black,  often  with  a  brownish  tarnish.  Streak  green.  Opaqua  CompoeitUm,  ac- 
cording to  Beck,  SUica  37*90,  oxyd  of  iron  36*80,  alumina  19*70,  lime  11*40,  magnesia 
1*93.  Alone,  bdbre  the  blowpipe,  it  ftises  with  effervescence  to  a  black  beeid,  attiact- 
mUeby  the  magnet  It  occurs  m  a  vein  of  quartz  in  Cornwall,  Orange  Ca,  N.  Y.,  where 
it  was  found  by  Dr.  Horton. 

The  PolyliU  of  Dr.  Thomson  is  a  closely  allied  mineral,  although  diffaring  in  contain- 
ing manganese.  It  is  described  as  resembling  bocnblende,  or  still  more  Ariwedsopite,  in 
^ipearanea  H.«b6'S5.  Color  black.  CofN|MSt<ton,  according  to  Hiomson,  Silica  4iKM^ 
nrotoxydof  iron  34*08,  protoxyd  of  manganese  6*60,  ahimina  9*43,  lime  11*54|  water  0*40. 
Hoboken  is  stated  as  the  locality  of  rolylite ;  but  Dr.  Beck  suggests  that  there  i 
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be  fome  mistake  in  this,  ai  it  is  said  to  oecar  in  a  bed  of  maguetio  iron,  and  none  is 
known  to  exist  thero. 

Common  pyroxene  is  of  no  nse  in  the  arts.  'Die  RennselaeTite  is  worked  like  steatite 
into  inkstands,  and  when  finely  compact,  it  leceiTes  a  good  polish.  The  light  cokired 
varieties  are  tnnshicent,  and^when  worked  up  k>Qk  like  porcelain. 

BABINGTONITE.    Auorrus  acrotomus. 
AxoloiBoai  Aiiglto-Spv,  JIT    Ltt^t  Abb.  Pldl.  9d  mr.  vU,  975. 

Primaryformj  an  oblique  rhomboidal  prism ; 
P  :  M=92o  34',  P  :  T=88o,  m  .  t=112o  30', 
P  :  e=160^  26^,  M  :  fc=137o  5^,  M  :  c=132o  15^, 
B  :  &=89^  20^,  Levy.  Cleavage  perfect,  and 
easily  obtained  pardlel  with  P,  less  p^fect  in 
the  direction  of  T. 

H.=6-5 — 6.  G.=3-4— 3-5.  Lustre  vitreous, 
splendent.      Color  dark  greenish-black ;   thin 

splinters  green  perpendicular  to  P,  and  brown  parallel  to  the  same; 

faintly  translucent    Large  crystals,  opaque,  or  fiiintly  subtranslu- 

cent.    Fracture  imperfectly  conchoidal. 

Campontion,  according  to  Arppe,  (Berz.  Jahreeb.  xzii,  205,  1842,)  Silica  54*4,  fine 
19*6,  majBfneaia  2*2,  protoj^  of  iron  21*3,  protoxyd  of  manganese  1*8,  alumina  0*3,  kMS  bv 
eraporation  0'9»100*5.  Before  the  blowpipe  it  ftises  on  the  soface  to  a  Uack  enamel 
With  borax  it  afibrds  a  clear  amethystine  globule,  which  becomes  green  in  the  redaang 
flame. 

Oss.  Babingtonite  occurs  in  distinct  crystals  at  Arendal,  in  Norway,  associated  wilh 
e^dote  and  massiTe  garnet,  and  in  the  Shetland  Isles,  imbedded  in  white  quartz.  It  was 
named  in  honor  of  Dr.  Babington  by  Mr.  Levy,  who  first  distinguished  it  as  a  species;  it 
resembles  some  dark  varieties  of  pyroxene. 

In  the  United  States  it  is  said  to  oocnr,  coating  erystals  of  feldspar,  atGouvemeor,  9L 
Lawrence  Co,  N.  Y. 


/ 


HORNBLENDE.    AuGrros  PaoTKus. 

Heml-Priiaiatie  Aosite-BiMir,  JIT.  Azocomoos  Schmer-flpsr  or  Green  Diallage,  Hemi-Primatic  Aa- 
fhe,  J.  Actinollte,  TraoioUte.  Calanlte,  Pargaalte,  Bmaraadite,  Aabeitua,  In  part,  Amfantbiu,  ABte- 
tMnlla,  Amlanthold,  LoCaUte,  Ampliltele,  Acdttola,  Strablstclii,  Trenooatli,  Kalamh,  Amtent,  fT.  Ottmr 
Btadt,  BjraioUai,  Htm*. 

Primary  form :  an  oblique  rhombic  prism ;  M  :  M=124°  SC, 
P :  M=10y>  !'•    Secondary  forms  : 

1.  2.  3. 


M 


Bdeavffle,N.T. 


0tariliif  M^  Or.  Co,  N.  T- 
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e  :  e=148o  3(y,  a  :  €=164^  15^,  a  :  «=104o  45',  M  :  «=152<>  W,  M : 
^=117°  45^.  Cleavage  lateral,  highly  perfect :  sometimes  distinct 
parallel  to  the  diagonals.  Lateral  planes  often  longitudinally  striated. 

Compound  crystals :  composition  of  the  second  e. 

kind,  parallel  to  the  obtuse  edge  M  :  M.  The  sim- 
ple crystals  of  this  form  are  represented  in  fig.  3. 
Imperfect  crystallizations:  fibrous  and  slightly 
divergent  columnar ;  columns  coarse  or  fine,  often 
filiform,  and  sometimes  lamellar :  granular ;  parti- 
cles of  various  sizes  usually  strongly  coherent; 
sometimes  friable. 

H.=5— 6.  G.=2-9— 3-2;  2-931,  tremolite  vari- 
ety; 3-026,  actinolite,  from  Zillerthal;  3167,  basal- 
tic hornblende,  from  Lower  Stiria.  Lustre  inter- 
mediate, between  vitreous  and  pearly  on  cleavage  faces ;  occasion- 
ally true  pearly ;  vitreous  parallel  to  P.  Some  fibrous  varieties 
have  a  silky  lustre.  Streak  white,  grayish-white,  brown.  "  Color 
various  shades  of  green,  inclining  to  blackish  green  and  a  pure 
black  on  the  one  side,  and  white  on  the  other.  Occasionally,  almost 
transparent;  usually  subtranslucent — opaque.  Fracture  subcon- 
cboidal,  uneven.    Brittle. 

Few  minenls,  if  any»  present  a  greater  diyernty  of  appeuance  than  bomUende.  In 
the  earlier  state  of  the  science  it  was,  therefore,  distributed  into  sereral  species,  which 
dystaDo^phic  considerations  have  now  shown  to  be  varieties  of  the  same  species. 

The  differences  arises  mostly  from  a  variation  in  the  proportion  of  alomina,  magnesa, 
and  ozyd  of  iron,  the  color  depending  principally  on  the  latter.  The  foQowing  are  thv 
more  important  of  these  varieties . — 

I  Trcmo^tte—Grammatite.  Tremdite  comprises  the  white,  ^yish,  greenish,  or  yel* 
^^owish-white  specimens,  presenting  the-same  crystaDixations  with  tiomblende.  The  crys- 
tals  are  often  m  long  slender  blades,  either  distinct  and  traversing  the  gangoe,  or  aggre- 
gated in  columnar  and  ra^ated  masses.    6.=2-9S.    Transparent— traMlucent 

AcUfuoliU.  The  bright  green  varieties  of  hornblende  are  called  actynohte ;  if  in  dis- 
iinct  crystals,  gla^iy  actynolite.    The  cryitals  are  long,  slender  prismsi  and  bnak  easily 
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acrofls  the  prism.  The  fibnms  or  im£ated  crystallisatiani  are  often  named  luheH^mm 
oehfHoliU.  The  green  color  is  owin^  to  a  small  propootion  of  ozyd  of  iron,  and  on  acooont 
of  the  inm  present,  the  specific  gravity  of  aetynolite  is  above  that  of  tremolite, — aamUy 
between  3Hl2  and  3-03. 

AMbestuSf*  when<tf  a  white  color  or  some  ligfat  shade,  is  a  fibrous  variety  a(  tremolite  or 
aetynolite.  The  fibres  are  often  as  fine  as  flax,  and  may  be  sqwrated  with  the  fingsrs^ 
By  traversing  limestone  or  the  gangne  that  contains  it,  it  often  gives  an  asbestilatm  ap- 
pearance to  Mrge  masses  of  t^e  rock.  The  more  delicate  varieties,  presenting  the  lostie  of 
ntin,  are  oallM  omianlAiM^The  fibres  of  asbestus  are  sometimes  so  interlaced  that  the 
fibrous  stnictme  is  not  apparent ;  this  variety  is  called  fMottfitosnfeatAer  and  roci;  or  movn- 
Utin  cork.  The  former  occurs  in  tough,  flexible  lamine  or  sheets,  resembling  leather,  and 
the  latter  has  the  feel  and  neariy  the  texture  of  cofk.  Both  are  so  light,  owing  to  the  knee 
interlacing  of  the  fibres,  as  to  noat  on  water. 

These  varieties  contain  no  alumma,  and  consist,  aooording  to  Bonsdorf,  (K.  V.  Ac  H. 
1821,)  and  Meitzendorf;  (Pogg.  Hi,  636,)  of 

Tr9m0liU> 


OUMf  ^ein^UU,     JMmtu.  ZUtfthsI. 


l^ea,  60-31  60-10  59-75  55-869 

Magnesia,  24-23  24-31  21-10  20-334 

lime,  13-66  12-73  14-25  17-764 

Alumina,  0-26  0*42                    

Protoxydofinm,  0*15  1-00  3-95  4-309 

Prot  manganese,  ^  0-47  0-31  1-115 

Hydrofluoric  acid,  0-94  0-83  0*76                     

Water,  0-10  0-15                   


99-65,  a  100H)l,a  100-12,  B.  99^1,  M. 

Pargtmte,  Pargamte  or  Pargas  hornblende,  includes  crystalliied  varieties  of  hig^lustrs 
and  rather  dtA  shades  of  green. 

Hornblende.  ^  Hie  name  hornblende  as  originally  applied,  bekinged  only  to  tiie  dark 
green  and  black  varieties,  whether  in  crystals  or  massive.  It  contains  a  larger  piopoftian 
of  iron  than  ather  of  the  above  varieties,  and  has  a  sp.  gr.  from  3-1  to  3-4  When  masave 
it  constitutes  the  toughest  of  all  rocks. 

These  varieties  contain  alumina  and  consist,  according  to  Bonsdorf^  (K.  Vet  Ae.  H.as 
above,)  of 

Honiblende. 
Pariwtte. 
Silica,  46-26 

Magnesia,  1903 

lime,  13-96 

Alumina,  11-48 

Protoxydofinm,  3*48 

Prot  of  manganese,        0*36 
Hydrofluoric  acid,  1-60 

Water,  0-61 

96-78  100-89  99-53 

In  addition  to  the  above  varieties  we  also  include  here  the  Undite  of  Rose,  which  oc- 
curs under  the  crystalline  form  of  p^xene,  with  the  eleovage  of  hornblende.  Also  the 
Arfwedeonite  of  Brooke.  Composition,  according  to  Hiomson,  Silica  50*508,  peroxyd  of 
hon  35-144,  sesquoxyd  of  manganese  8-92,  alumina  2*488,  lime  1-56,  moisture  0-96=99-58. 
(Mm.  i,  483.)  G.=3-35— ^'369.  Color  black.  CleaM^e  eminent  It  occurs  at  Kanged- 
luarsuk  in  Greenland,  associated  with  sodalite  andeudial}^ 

Before  the  blow|upe  hornblende  readily  enters  into  fusion,  attended  with  a  slight  ebulfi- 
fion.  The  white  varieties  form  a  subtransparent  glass ;  the  green,  a  glass,  coferod  mofB 
or  less  by  the  iron  they  contain.  With  borax  it  fiises  easily,  producing  a  similar  globule. 
It  is  not  decomposed  with  salt  of  phosphorus  ;  after  a  long  blast,  the  glass  (of  white  va- 
rieties) becomes  opaline  on  cooling.    With  a  very  small  portion  of  carbonate  of  soda,  it 

•  AJtMafanavvi&timctth6Kpeek§mM£Ue,wn9l90toumon,w 
from  tbose  of  ImBblende. 


48-83 

45-69 

13*61 

18-79 

1016 

13-83 

7-48 

12-18 

18-75 

7-32 

115 
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0-41 

1-50 

0-50 
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ftiseB  to  a  transparent  or  colored  glass  as  above.  More  of  the  flux  causes  an  intumescence, 
and  the  formation  of  an  infoaible  scoria. 

On. '  Tbw  variety  homUende  of  this  species  is  one  of  the  constituents  of  syenite  and 
greenstone.  It  also  forms  beds  m  primitive  regions.  Frequently  it  possesses  a  slaty 
structure,  and  is  then  called  homblende-sIate« '  l£>mblende  also  occurs  m  primitive  lime- 
stone. Actinolite  is  found  in  the  greatest  perfection  in  talcose  rocks,  and  tremoHte  occurs 
most  abundantly  in  granular  limestones  and  dolomite.  Asbestos  often  traverses  serpen- 
tine rocks  and  granular  limestones. 

Aussig  and  Toplitz  in  Bohemia,  Tunaber?  in  Sweden,  and  Pargas  in  Finland,  afiord 
fine  specunens  of  the  dark  colored  hornblendes.  Actinolite  occurs  at  SaHzburg  and  Grei- 
ner,  b  the  ZiDerthal ;  Tremolite,  at  St  Grothard,  in  primitive  limestones  or  dolomite ;  also 
at  Sebes  in  Transylvania,  the  Tyrol,  the  Bannat,  Gulsjo  in  Sweden,  Glentilt,  &c.  A 
soft  asparagus-green  variety  occurs  at  Normariien  in  Sweden,  in  prisms  in  serpentine ;  it 
has  been  called  ealamite.  Asbestos  is  found  in  Savoy,  SaHzburg,  the  Tjrrol ;  also  in  tin 
island  of  Corsica,  where  it  is  so  abundant  that  Dolomieu  employed  it  in  packing  his  mine- 
rals. Bock  cork  is  obtained  in  Saxony,  Portsoy,  and  Leadhills,  where  also  mountain  leather 
occurs.  Oisana,  in  France,  afibrds  a  variety  of  amianthus,  composed  of  fibres  having' 
tfome  degree  of  elasticity.    It  is  the  amianthoide  of  Haiiy. 

In  the  United  States,  black  crystals  of  hornblende  occur  at  FVanconia,  N.  H. ;  at  Ches- 
ter, Mass. ;  at  TlMnaston,  Me. ;  at  Moultonboro',  Me.,  in  Syenite ;  at  WiHsbOTo',  N.  Y., 
presenting  interesting  crystalline  forms ;  also  near  the  bridge  at  Potsdam,  St  Lawrence 
Ga,  N.  Y. ;  near  Greenwood  Fumace,  and  in  Warwick,  Orange  Ca,  N.  Y.  Interesting 
ovstals  of  a  dark  green  cdor  occur  near  the  Two  Ponds,  and  also  a  mile  north — ^two  tmd 
a  half  miles  north,  and  a  mile  south  of  Edenville,  together  with  grav  or  hair  brown  crystals 
and  tremc^te,  sphene,  and  chondrodite,  in  granular  limestone.  Near  Ami^  hornblende 
occurs  of  various  forms  and  colors,  and  often  in  large  and  perfect  ciystals ;  m  dark  greea 
crystaJB,  with  flmenite,  at  the  Stiri^  mines,  Orange  Co. ;  at  Gouvemeur,  in  short  green 
crystals,  sometimes  two  or  three  inches  in  diameter,  along  with  apatite ;  in  Rossie,  two 
miles  north  of  Oxbow,  the  variety  i>argaate  in  neat  bri^t  green  crvstals.  Pargasite 
oocurs  also  at  Fhipsburff  and  Parsonsneld,  Me.  Gray  homhlen£  in  good  crystals  is  found 
at  Bryam,  N.  J.,  and  oUier  interesting  varieties  at  Franklin  and  Newton  of  tne  same  Stata 
Large  flattened  crystals  of  a  white  (^r  occur  abundantly  in  dolomite  at  Cannan,  Conn., 
between  the  foils  and  the  post  office,  and  other  places  in  Litchfield  Co. ;  also  at  Lee  (ona 
and  a  half  miles  southwest  of  the  meeting  house)  and  Newburg,  Mass.  Glassy  actynotile 
in  beautifhl  specimens  occurs  in  the  steatite  quarries  of  Win&am,  Readsboro'  and  New 
Fane,  Vt,  and  at  Middlefield  and  Blanford,  Mass. ;  also  near  a  hamlet  called  Peeksvitte 
in  Fishkill,  N.  Y.  Radiated  or  asbestifoim  actynolite  occurs  at  the  same  localities ;  also 
at  Unity,  Me. ;  at  Brown's  serpentine  (]uairy,  three  miles  northwest  of  Carmd,  Putnam 
Oo.,  N.  Y. ;  at  Franklin,  N.  J. ;  at  Carlisle,  Fdham,  and  Windsor,  Mass. ;  in  Buckingham 
Ca,  Willis's  Mt,  Va.  Radiated  and  asbestiform  tremolite  occur  abundantly  in  the  dolomite 
of  New  England  and  New  York.  The  principal  localities  are  at  Thomaston  and  Ray- 
mond, Me. ;  Lee  and  Great  Bairington,  Af  ass. :  in  New  York  at  Dover,  Kingsbridge,  the 
Eastchester  quarries,  at  Hastings  and  near  Yonkers  in  Westchester  Co. ;  at  Knapo's  quarry, 
PkOterson,  and  on  the  banks  of  Yellow  lake  and  elsewhere  in  St  Lawrence  Co.,  N.  Y. 
T^  same  varieties  occur  at  Franklin,  N.  J. ;  in  Pennsylvania  at  Chesnut  Hi^  near  the 
Wichicon,  and  London  grove,  near  Philadelphia ;  at  the  Bare  HiDs,  Md. 

Asbestos  is  met  with  at  many  of  the  above  localities,  besides  others ;  at  West  Farms, 
Winchester,  Wilton,  and  MiUbrd,  Conn. ;  at  Brighton,  Sheffield,  Pelham,  Newbuiy,  and 
Dedham,  Mass. ;  in  Now  York,  near  Greenwood  Furnace,  Rogers's  form  in  Patterson, 
Cdton  rock  and  Hustis's  form  in  Phillmstown,  (both  asbestos  and  amianthus,)  near  the 
quarantine,  Richmond  Co.,  asbestos  and  a  straw-colored  amianthus  with  the  fibres  between 
two  and  three  feet  in  length ;  at  Chesnut  Hill,  Penn. ;  Cooptown  and  Bare  Hills,  Md. ;  and 
Bamet's  MiDs,  Fauquier  Ca,  Virginia.  Mountain  leather  occurs  at  the  Milfcnrd  quarries. 
Conn.,  also  at  Brunswick,  New  Jersey. 

A  variety  of  hornblende,  on  the  island  of  Corsica,  admits  of  a  high^polish,  and  is  known 
to  the  Italian  lapidaries  under  the  name  of  Verde  de  Cornea  dwro.  Asbestos  was  manu- 
fiictored  into  cloth  by  the  ancients,  who  were  acquainted  with  its  incombustibility.  This 
cfoth  was  often  the  material  for  their  napkins,  and  was  preferred  for  this  purpose  on  account 
cf  the  ease  with  idiich  it  was  oleansen;  it  was  merely  necessary  to  throw  them  into  tbs 
lire.  This  material  was  also  employed  for  the  wicks  of  lamps  in  the  ancient  temples,  and 
because  it  maintained  a  perpetual  flame  without  being  consumed,  was  named  a##c#rK, 
(artes^MSi)  vmetiiHgmihed.    It  is  now  used  for  the  same  purpose,  by  the  natiTeB  of 
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Greenknd.  Tbe  aneWntt  also  eaOed  it  •ftivnot,  (ctMMltit,)  mmie/Ued,  beeanse  of  the 
nmplicityof  themeaniof  restoripfrit,  when  ■oDe(iU  to  its  oriipnd  jponty.  The  best  locaHty 
for  coflectinff  it  for  this  purpose  is  netf  the  quarantine,  Richmood  Co,  New  York. 

Hornblende  was  thus  named  in  allusion  to  its  extreme  toughness ;  in  this  respect  sli^^y 
resembling  bom.  The  radiating,  or  diyergent-atnicture,  frequently  presented  by  aetmoUu, 
suggested  this  name  from  i«rrr,  a  fM.  TSremoUU  was  first  found  at  Tremola  in  Swit- 
xerland,  and  Pargasite,  at  Pams  in  Finland. 

The  Mammite  of  Jackson  (GeoL  R^.  of  Rhode  Island,  p.  88)  is  allied  to  foliated  bom- 
blende.  It  occurs  in  tabular  crystallizations,  disseminated  through  a  compact  aigillite,  near 
Natic  village,  Rhode  Island.  Structure  foliated.  Folia  brittle.  A  transverse  cleavage 
may  be  detected,  indicating  a  rbomlHC  primary.     Color  daA  gray.    lAUtre  nearly  peaiiv. 

H.=>6.  6.=^'450.  F<£a  brittle.  Compooition,  according  to  Jackson,  Silica  33-90, 
alumina  2900,  magnesia  0-24,  protozyd  of  uon  35-934,  oxyd  of  manganese  6*00a==99-974 
Before  tbe  bfowpq»e  it  fuses  with  difficulty  to  a  dark  green  enamel 

M.  Ouslavus  Rose,  in  an  article  exhibiting  much  research,  (Fogg.  1831,)  has  piopuseJ 
the  union  of  the  species  homUende  and  pyroxene.  In  physical  chvactan  tbey  are  similar, 
and  in  chemical  composition  the  dififerenoes  have  been  sbown  to  be  unessential  by  the  dis- 
covery of  the  princi|ples  of  isomorphism.  CrystaUographic  characters  first  led  Werner  to 
distinguish  these  mmerals,  but,  as  Rose  has  pointed  out,  the  crystals  of  one  may  be  sec- 
ondary to  the  primaiy  of  the  other,  according  to  one  of  the  simplest  and  most  common 
kinds  of  modification.  One  of  the  horixontal  axes  in  the  primair  of  pyroxene  is  just  half 
what  it  is  in  hornblende.*  Hie  only  real  diflEerence  then  is  in  cleavage,  which  yidds  the 
difierent  forms,  assumed  as  tbe  primaries  of  these  minerals.  Rose  remarks,  however,  that 
there  are  instances  of  crystals  of  pvroxene  with  the  cleavage  of  hornblende,  and  that  such 
a  cleavage  in  the  imperfect  crystallizations  are  not  uncommon. 

Rose  suggests  that  the  diffsrent  fonns  of  the  two  minerals  may  be  owing  to  the  rapidity. 
of  cooling  at  the  time  of  their  formation ;  and  as  pyroxene  has  been  observed  in  the  slags 
of  furnaces,  and  may  be  formed  by  fusing  the  constituents  together,  which  is  not  true  of 
hornblende,  he  infers  that  the  crystals  of  tms  mineral  are  tbe  i^ult  <k  rapid  ooolii^,  while 
bomUende  requires  a  sbw  reduction  of  temperature. 

Notwithstanding  the  above  facts,  we  deem  it  preferable,  as  it  is  attended  with  fewer 
peqilexities  to  the  student,  to  continue  pyroxene  and  hornblende  as  distinct  species.  Hie 
perfect  crystals  of  tbe  two  are  well  characterized,  both  as  to  form  and  deavage,  and  am 
easily  distinguished ;  and  each  stands  at  the  head  of  a  long  series  of  varieties  wfaieb,  with 
very  few  ezoeptioos,  are  equally  characteristic. 


ANTHOFHYLLTTE.    Atwrrus  nnnxcfUB. 
AathopbyUite,  Sektmaeker.   Prlmatlc  8chiner-8par,  JIT    Strabllger  ABthophylllte,  W.   StreUte. 

Primary  form^  a  rhombic  prism ;  M :  M=about  125^  SCK,  and 
64^  3(V.  Cleavage  parallel  to  M  and  both  diagonals ;  that  parallel 
to  the  longer  diagonal  the  most  distinct. 

H.=5 — 6-6.  G.=2-94— 31558.  Lustre  submetallic,  inclining 
to  pearly.  Streak  white.  Color  between  gray  and  diark  clove- 
brown  ;  also  brownish-green.  Translucent — subtranslaceot. 
Brittle. 

*  Hie  description  of  figure  3  of  hornblende  is  as  follows: 

ooP.     ooP'oo-     P-    OP. 
M         «  fi        F 

And  the  description  of  figure  1  of  pyroxene,  referred  to  the  primaiy  of  bomblsode^  is 

00*   ^       00*   00  •        QD*  00  *      •*   '•• 
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C&mpMtHon,  aeoordin^  to  Vopeliiis,  (Foggr.  zziii,  355,)  Omelin,  (Pogg,  xiiii»  358,)  and 
Thomson,  (Min.  i,  207,) 


Sibca, 

Ahmuna, 

Macnesia, 

lame, 

Protox  iron, 

Pkotox.  mang. 

Water, 


56-74 

d4*35 

13-94 
3*36 
1-67*99^)8,  V. 


56 

3 
23 

2 
13 

4 
—=101,  G. 


57-12 
trace 
25-92 
1-32 
13-52 

1-36--99-24,  T. 


Alone,  before  tlie  Uowpipe,  it  lemaina  unakeied.  With  bona  it  mdts  with  diffiedty 
to  a  frrasa-green  transparent  bead. 

Om.  Anthophyllite  ocean  in  pramifleiioas  fibres  and  foliated  distinct  ooaeretions,  in 
beds  of  mica  slate,  accompanied  bj  garnet,  pyroxene,  toimnabne,  iolite,  Slc  The  cobalt 
and  copper  mines  of  Koncaberf ,  and  of  Snaram,  near  Modam  in  Norway,  ai^  amoDf 
its  foreign  localities.  It  uso  occurs  at  Ujordlersoak  in  Greenland,  associated  with  py- 
XQzene. 

At  Haddam,  Conn^  it  is  assoeiated  with  tourmaline  and  iolite,  in  mica  slateu  It  is 
also  found  in  tho  same  rock  with  quartz,  at  Chesterfield,  Chester,  and  filanford,  Mass.^ 
and  Guilford,  Conn. ;  also  near  Carmel,  Putnam  Co,  N.  Y. 

This  mineral  approaches  hornblende  very  closely  in  external  characters  and  composi- 
tion. Its  lateral  interiacial  angle  has  been  stated  at  124^  30^  which  is  identical  with  that 
of  hornblende. 

The  name  tmthophoUite  was  giten  by  Schumacher;  it  aUudes  to  iti  lesemblance  in 
•olor  to  the  anthophyUum. 

CUMMINGTONITE.    AuGrrussconroMfui 

Imperfectly  crystalline:  structure  thin  columnar,  divergent, 
scopilorm,  stellular,  rather  incoherent. 

H.=6— 6-5.  G.*3-2014.  Lustre  somewhat  silky.  Ctflor  ash- 
gray.    Translucent— opaque.    Brittle. 

Composition^  according  to  Muir,  (Thom.  Min.  i,  493,)  Silica  56-543,  protorrd  of  iron 
Sl-669,  protoxyd  of  manganese  7*802,  soda  8*439,  volatile  matter  3- 178.  Before  the 
Uowpipe,  fer  «e,  it  is  infusible,  except  on  thin  edfes.  With  carbonate  of  soda  it  fuses 
with  efiervescence  to  a  dark  glass.    With  borax  it  forms  a  black  glass. 

Osik  It  occurs  in  mica  slate,  at  Cummington  and  Plainfidd,  Mass.,  associated  with 
garnet  and  iron  pyrites. 

ACMITE.    Avorrus  ci/bpidatub. 
Actamlte.    Akmit,  Bui*    Strowuftr  and  BeneiitUt  Koof.  Vet  Ac.  Htndl.  1881,  p.  160. 

Primary  form^  an  oblique  rhombic  prism ;  M  : 
M=86o  56/,  Secondary  form :  M  :  e=133o  28',  M  : 
«=136^  32^,  a  :  a=:119^  3(y.  Cleavage :  lateral  dis- 
tioct ;  diagonal  less  so.  Plane  2  often  longitudinally 
striated.  Compound  crystals :  composition  of  the 
second  kind  parallel  to  2.  These  forms  are  of  com- 
mon occurrence. 

H.=6-6— 6.  Q.^^Z—Z'i ;  3-398,  Thomson.  Lv^- 
tre  vitreons,  inclining  to  resinous.  Streak  pale  yel- 
lowisl^gray.  C^cr  brownish  or  reddish-brown ;  in 
the  fhumire  blackish-green.  Opaque,  i^ac^tireun- 
eren-— earthy.    Brittle. 
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Composition,  accordiiig  to  Berzeliafl,  (K.  V.  Ac.  H.  1891,  p.  160»)  and  Ldnmt,  (Hxn. 
Min.  i,  480,) 

SiUea,  55-35  52K)I6 

Perox.inm,  31-25  Piotox.  28-080 

Soda,  10-40  13-333 

Perox.manjr.                 1-08  Piotox     3-487 

Lime,                            0-72  0-876 

Magneria,                      —  0-504 

Alumina,                       — =^96-70,  K  0-685=^8-981,  L. 

Before  the  blowpipe  it  readily  ftises  to  a  black  bead.  Not  attacked  by  acids.  Acmito 
it  doeely  allied  to  augite  and  hornblende. 

Obs.  Aemite  occurs  at  Rundemyr,  about  four  miles  north  of  Dunserud,  neai  Eongs- 
berff  in  Norway.  It  ia  there  met  with  in  crystals,  nearly  a  foot  bng,  imbedded  in  feldspar 
and  quartz.  Iney  are  often  maded  and  bent,  and  are  detached  with  difficulty,  on  ac- 
count of  their  fran^biht^. 

The  name  of  this  species  is  deriyed  from  ox/ii?,  a  pointi  in  allusion  to  the  pointed  ex- 
tremities  of  the  crystals.    It  has  been  improperly  ^)elt  achmite, 

AMBLYGONTTE.    Auarros  Lrrmraaus. 
Amblycooic  AocUfr^psr,  BiUi. 

Primary  form,  a  rhombic  prism  ;  but  whether  right  or  oblique 
is  uncertain  ;  M  :  M=106o  l(y,  and  73°  60'.  Planes  M  usually 
rough.  Cleavage  parallel  to  M  producing  brilliant  surfaces.  Also 
massive,  columnar. 

H.=6,  G.=3 — 3-04.  Lustre  vitreous,  inclining  to  pearly  on  the 
faces  of  perfect  cleavage.  Color  pale  mountain-  or  sea-green. 
Subtransparent — translucent.    Fracture  uneven. 

Composition,  according  to  Berzdiius,  55*69  of  Phosphoric  acid,  3569  of  ahnnina,  and 
9'11  of  lithia.  Before  the  blowpipe  it  fuses  easily  with  intumescence,  and  beccunes 
opaque  and  white  on  cooling.    With  borax  it  forms  a  transparent  colorless  glass. 

Obs.  This  species  has  hitherto  been  found  only  at  Chursdorf,  near  Penig  in  Saxony, 
ix^ere  it  is  associated  with  tourmaline  and  garnet  in  granite.  It  was  first  ranked  as  a 
vpeaet  by  Breithaiq>t  The  name  amblygonite  is  derived  imm  aii6\vi,  blurU,  and  y*i^ 
angle. 

TURNERTTE. 

X0vy,  Ann.  of  PhU.  xvUi,  341.    Plctite. 

.  Primary  form,  an  oblique  rhombic 
prisn) ;  M  :  M=96o  IC,  P  :  M=99<^  4(y. 
Secondary  form  :  M  :  e=138°  5',  M  :  ?=* 
13P  55',  P  :  §=133°  5(y.  aeavage  pa- 
rallel  with  both  diagonals  of  the  prism,  one 
more  perfect  than  the  other.  H.  above  4. 
Lustre  adamantine.  Streak  white  or  gray- 
ish.    Color  yellow  or  brown.    Transparent — translucent 

According  to  Children,  H  ccntains  alumina,  lime,  magnesia,  and  a  litde  iron ;  and  it 
differs  from  sphene,  of  which  it  has  been  considered  a  variety,  in  containing  very  htds 
silica  and  no  titanium. 

Obs.  Accompanies  auartz,  albite,  feldspar,  Crichtonite,  and  anatase,  at  Mount  SoM 
in  Dauphin^.  It  was  distinffuished  by  Levy,  and  named  in  honor  of  Mr.  Tbmer,  ia 
whota  ooUectkm  it  was  first  mmd. 
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CARPHOLTTE. 
KtrpboUte,  J. 

Structare  columnar  in  radiated  and  stellated  tufts  ;  particles 
rather  incoherent. 

H.  about  5.  G.=2-936,  Breithaupt ;  2-9365,  Stromeyer.  Lustre 
silky,  glistening.  Color  pure  straw-yellow;  sometimes  wax-yel- 
low.. Opaque.    Very  brittle. 

Compontion,  according  to  Stromeyer,  (Untersuch^  410,)  and  ^Stemmaim,  (Schweig. 
Jour,  jxv,  413,) 

Silica,  36154  37-53 

Alumina,  28-669  26-47 

Perox.  mang^anese,  191 60  18-33 

Protox.  iron,  2-290  Perox.  6*27 

Lime,  0-271  

Fhiorio  acid,  1-470  

Water,  10-780»98-794,  Strom.        ll-36«99-96.  Stein. 

It  intnmesces  beibre  the  blowpipe,  whitens,  and  fuses  slowly  to  a  brown  opaq^^  maaa. 
With  borax  it  forms  a  transparent  g:la88,  which,  in  the  outer  flame,  assumes  an  amethys- 
tine color ;  in  the  reducing  flame  it  becomes  green. 

Obs.  It  occurs  in  minute  diyergent  tufts,  disposed  on  mnite,.  alon^f  with  fluor  and 
qnartz,  in  the  tin  mines  of  Schlaggenwald.  It  was  named  by  Werner,  m  allusion  to  its 
color,  fiom  Kop^oi^  straw. 

BREISLAKITE. 

Occurs  in  delicate  capillary  crystals  of  a  reddish-brown  or  ches- 
nut-bfown  color,  bent  and  grouped  like  wool ;  fibres  flexible.  Lus- 
tre metallic. 

It  contains  Silica,  alumina,  and  iron*  but  according  to  late  examinations,  no  oopper. 
With  salt  of  phosphorus  it  affords  a  green  globule,  whidi  is  red  in  the  reducing  flame. 

Obs.  It  forms  woolly  ooadnffs  in  the  cavities  of  lavas,  and  accompanies  nepheline  and 
pyroxene.    It  has  been  obeerved  at  Vesuvius  and  Capo  di  Bove,  near  Borne. 

KTANITR    Epimxcius  ctanxu& 
Prlmatlc  DlMhene-Spar,  JIT.    DisUiene,  JET.    Cyanite.    FibroUte,  Bappar,  Ehcetizit,  tr. 

Primary  form,  an  oblique  rhomboidal  prism ;  P  :  M=93^  IS', 
P  :  T=100o  5(y,  M  :  T=106o  15^.  Secondary  form,  the  primary 
with  the  obtuse  lateral  edge,  or  with  both  obtuse  and  acute  lateral 
edges  replaced.  M  :  «=U5o  16^,  T  :  c=140o  59',  M  :  e=13F  25', 
T  :  e=zl22P  20^.  Cleavage:  lateral,  perfect ;  less  distinct  parallel 
with  T  and  e.  Crystals  usually  long  and  flat  prisms,  often  aggre- 
gated and  divergent,  straight  or  curved ;  occasionally  fine  fibrous. 
Compound  crystals:  conoposition  of  the  first  kind;  parallel  to  M. 

H.=6 — 7;  the  lowest  degrees  on  M,  the  highest  on  the  solid 
angles  and  terminal  edges.  G.=3*559--3-675 ;  the  fonner  of  a 
milk-white  variety  of  Rhsetizite,  the  latter  of  a  blue  transparent 
specimen  which  had  been  cut  and  polished.  Lustre  pearly  upon 
M,  particularly  the  cleavage  face ;  inclining  to  vitreous  on  other 


> 


Digitized  by 


Google 


876  DESCRIPTIVE   MIIIB&ALOGT. 

faces.  Streak  white.  Color  blue  or  white ;  also  gfray,  green,  aad 
even  black ;  frequently  blae  along  ^tbe  axis  of  the  crystal,  and 
white  each  side.  Transparent — subtranslucent  FrcLcture  uneven. 
Brittle. 

Compotitum,  aeeordmf  to  Axfttdwon,  (JL  V.  Ao.  H.  1831,  p.  147,)  Cheneriz,  and  Bo- 
Mlet,  (Poffg.  iTii,  160,) 

giHea,  34^33  8«^  37*0  3&00  86^ 

Ojqrd<tfino«  - —  —  —  0-75  119 

Alumina,  64-89  64*7  69*5  58^  63-11 


99-22,  A.       101-6,  A.  99-5,  A.     97-00,  C.       100-97,  R. 


Unaltered  akme  befoce  the  bk»w|upa.  With  bonuc  it  ftiMt  dowly  to  a  trangparent  eol- 
orless  glass. 

Oia.  The  whita  yarietics  of  this  apeciet  wefa  fanneriy  ranked  as  a  distiiict  special, 
under  the  name  of  RkcBtixite, 

Kyanite  occurs  principally  in  gneiss  and  mica  date,  and  is  oftsn  aoeompamed  by  garnet 
and  staurotide. 

Transparent  oqrstals  of  this  species  are  met  with  at  St  Gothard  in  Switaeriand,  Stjna, 
Carinthia,  Bohemia ;  Villa  Rica  in  South  Araerioa,  also  affords  specimens  of  this  speeies. 
A  fine  blue  lamellated  variety  is  found  at  Botriftiy  in  Banflshire.  The  white  or  rkmttMiie 
Tariety  occurs  prindpally  at  Kemeten  in  the  Pfitsch  Valley,  Tyrol 

At  Chesterfield,  Mass.,  it  occurs  with  garnet  in  mica  slate :  the  prisms  have  white  sidss 
and  a  bhie  centre ;  Worthinffton  and  Blanibrd  in  the  same  State,  a6»rd  good  specimeos. 
In  Connecticut/ it  occurs  at  litchfield  and  Washington  in  lane  rolled  masses  with  coraa* 
dum  and  massive  apatite ;  at  Oxford,  near  Humphreysrille,  the  mica  slate  contains  nesti 
of  quartz  thickly  traversed  by  kyanite.  Kvanite  occurs  in  fine  specimens  near  Philadelphia 
on  the  Schuylkill  road  near  the  Darnby  bridffe  ;  it  also  occun  near  SehajFlkill  on  the 
Ridge  road,  back  of  Robin  Hood  Tavern ;  in  Maryland,  eighteen  miles  north  of  Bakiaian 
at  Scott*8  mills ;  near  Wilmington,  Delaware,  fibious  approaching  to  bladed  ciystalliza- 
tions ;  in  Willis's  Mt,  Bookingham  Ca,  and  two  miles  north  of  Chancelk»TiUe,  Spotsyl- 
vania  Ca,  Va. ;  on  the  road  to  Cooper's  np  in  Rutherlbid  Co.,  N.  C.  A  varietr  in  shsft 
crystals,  (sometimes  called  improperly  nlnt>lite,)  is  abundant  at  Bdbws  Falla,  Vt,  in 
gneiss,  at  Westfield  and  Lancaster,  Mass.,  and  at  Jaffirey  on  the  Monadnock  Mt,  N.  fL 
A  black  variety  associated  with  ratile  occura  in  North  Carolina. 

Kyanite,  when  Uue  and  transparent,  and  in  sufficiently  large  masses,  is  empk>yed  as  a 
gem,  and  has  some  resemblance  to  sapphire. 

This  species  was  named  in  allosioa  to  its  color,  from  Kvvt,  Hue.  The  name,  sappare, 
arose  from  a  mistake  by  Saossnre,  in  reading  a  label  of  this  mineral,  on  which  it  was 
named  sapphire. 

WCERTHTTE.    Eniacius  albub. 

Bet*,  Fogg,  zxi,  73. 

Has  been  observed  only  in  rolled  masses,  having  a  foliated  crys- 
talline structure. 

H.=7-25.  G.  above  3.  Lustre  similar  to  that  of  kyanite.  CoUn* 
while.    Translucent 

CompoHthn,  according  to  Dr.  Hsw,  (Pbgg.  gzi,  73,) 

Silica,  40-58  41-00 

Alumina,  33-50  52-63 
Magnesia,                       1-00  0*76 

Water,  4-63  4-63 

PerozydofiTOD,  trac»«99*71  »99H)2 

Heated  in  a  glass  tube  it  becomes  opaque,  and  gives  out  water;  Dissolves  slowly 
with  borax,  but  undergoes  no  perceptible  change  with  salt  of  phosphorus.  When  moist- 
eaed  with  nitrate  of  cobalt,  and  strongiy  heated  it  assumes  a  beaatifol  dark  Uvs  color. 
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76-06 

74-66 

7-78 

4-51 

2-90 

— 

1-64 

14-70=98-54,  C. 

14-58-98-29,  D. 

Op0.  Hib  gpMOM  wai  difloovQMd  bj  Mr.  Von  W5i(h,  qmt  St  Pelearibiir^  and  aa 
tecoimt  of  it  publiibed  by  Dr.  Hesi.    It  hat  b^en  coxundered  a  vane^  of  kyaotte. 

DIASPORE.    EnjiEcius  di8bilien& 
Boklaftie  Dlitheiie^ptf ,  B§i4^    Dlbjdtate  of  AlmniM,  Thorn, 

PrimaTy  fcrm^  aecoiding  to  Phillips,  an  oblique  rtiomboidal 
prism ;  P  :  M=71<^  3(K,  P  :  T=78o  4(y,  M  :  T=66o ;  according 
to  Dufrfenoy,  the  specimens  from  Siberia  give  M  :  T=127°,  and  P 
on  the  lateral  plane,  \WP  or  102^.  Cleavage  eminent  parallel  to 
a  diagonal ;  also  lateral  and  basal,  less  perfect  Occurs  in  irregu- 
lar lamellar  prisms. 

H.=6— 6-5.  G.=3-4324,  Haiiy.  Lustre  vitreous,  brilliantly 
splendent  on  cleavage  faces.  Color  greenish-gray  or  hair-brown. 
When  thin,  translucent — subtranslucent. 

CampuUian,  acoovdmf  to  Vaaqnelin,  (Aim.  6»  Chiraie,  ^,  lid,)  Children,  (Ann.  FhiL 
9d  aflc  iv,  146,)  and  Dufr^noy,  (Ann.  dee  M.  1837,) 

Alumina,  80O 
Protoxydofiron,  3-0 

Silica,  — — 

Lime  and  magnesia,  

Water,  17-3=100*3,  V. 

In  the  blowpipe  flame  it  decrepitataa  with  violence,  and  q>lits  into  namerooB  aoaly  par- 
ticles, wfaiob  fine  raadil  J  with  borax  to  a  colorieee  g^laia.  According  to  Beneliaa,  these 
r'icles,  after  being  slightly  heated,  will  restore  the  bloe  color  of  reddened  litmus  paper. 
Children  did  not  succeeid  in  obtaining  this  result 
Osa  The  locality  of  diaspore  was  for  a  long  time  unknown.  Mr.  Fiddler  has  lately 
a^urtod  that  it  occurs  in  pcimaiy  hmeHona*  not  fM  from  £katherinenbui]|^  in  the  Mannor- 
hruch,  at  the  back  of  the  Koroibrod.  Its  superior  lustre  distinguisfaAit  from  Kyanite, 
some  varieties  of  which  it  much  resembles. 
Diaspore  is  so  named  from  ita  aotioo  under  the  blowpipe,  from  ifntifia,  to  wc&tUr. 

SILLIMANITE.    ErmEoius  Silumanumus. 
JMMmJoor^  Phil.  Acad.  Nat  Be.  HIRSTS.    AoMikui  Joom.  of  Beienee,  vHi,  113. 

Primary  formj  an  oblique  rhombic  or  rhom- 
boidal  prism;  M  :  T=11(P  to  98°;  crystals  hav- 
ing  the  faces  M  smooth  and  plain,  give  the  latter, 
which  therefore  appears  to  be  the  correct  angle 
of  the  prism.  Secondary  form^  the  annexed  fig- 
ure; P:M=105o,  P:e=133o3(y,  M  :  e=120<^ 
SCy,  P  :  0=132°,  (D.)  The  terminal  planes  dull 
and  hardly  smooth.  Cleavage  highly  perfect, 
parallel  to  the  longer  diagonal,  and  producing 
brilliant  surfaces ;  parallel  to  M  indistinct.  Crys- 
tals usually  long  and  slender.  Occurs  also  long  fibrous,  parallel 
or  slightly  divergent. 

H.=7— 7-6.  G.=3-2^-3-238,D;  3-259,  N.  (Yorktown.)  Lus- 
tre vitreous,  inclining  to  pearly ;  hardly  shining  on  M,  but  splen-^ 
dent  on  the  face  of  perfect  cleavage ;  parallel  to  P,  vitreous,  incli- 
ning to  resinous.     Streak  white.      Color  hair-brown — grayish- 
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brown.  Translucent.  Fracture  uneven,  parallel  to  P.  Brkde. 
The  long  crystals  are  detached  from  the  rock  entire,  with  great 
difficulty,  on  account  of  their  frangibility. 

Cofiwosition,  according  to  Bowoii  (SilL  Jour.  Tiii)  113,)  Mdr,  (Hmnil  Mm.  h  424«} 
Connell,  (Jameson's  Jour,  xxjd,  232,)  and  Norton,  p^onned  in  the  laboratory  oi  B.  SUi- 
man,  Jr.,  for  this  work, 


SiUca, 
Alumina, 
Zirconia, 
Oxyd  of  iron. 
Water, 

42-666 
54111 

1-999 
0-510 

38-670 

35-106 

18-510 

7-216 

36-75 
58-94 

0-99 

37-700 
62-750 

2^7 

99-286,  R  99-502,  M.  96-68,  C.  102-739,  X. 

The  analyses  by  Connell  and  Norton  show  that  this  mineral  contains  no  Zimawii. 

Bcdbre  the  blowpipe,  both  per  »e  and  with  borax  it  is  infusible. 

Obs.  The  crystal  here  figured  i^ipears  to  have  dissimilar  lustre  on  M  and  T,  and 
this,  as  well  as  the  secondary  planes,  mdicates  that  the  primary  is  probably  a  rlkomboidd 
prism.  In  composition,  Silhmanite  is  Tery  close  to  Kyanite,  if  they  are  not  identical ; 
yet  its  bright  and  easy  cleavaffe  shows  that  it  is  mineralogicaUy  distinct  finom  that  spsdes. 

Sillimanito  occurs  in  slender  prisms  often  flattened  and  striated,  thickly  traveniDf 
quartz  in  a  vein  of  fpmsB  at  Chester,  Conn. ;  also  at  the  falls  of  the  Yantic,  near  Nor- 
wich, Conn.,  associated  with  minute  zircons  and  monazite.  Prisms  half  an  inch  in 
diameter  are  occasionally  met  with.  It  also  occurs  in  the  town  of  Yorktown,  Westches- 
ter Ca,  N.  Y.,  about  ten  miles  northeast  of  Sing  Sing,  near  the  road  leading  from  Fine's 
Bridge  to  Yoiktown  Post  Office,  associated  with  monazite,  tremolite,  and  magnetic  iron; 
the  crystals  are  distinct  and  often  run  through  the  iron  ore. 

This  species  was  named  by  Bowen  in  hooor  of  Pro£  B.  Silliman,  of  Yale  CoDega 

BUCHOLZITE.    Efimxcius  Buchoueunus. 

Bramde$y  Bebwdn«r*i  Jour,  xzv,  1S5, 1819.    Tktmtvth  Koy*  Trtas.  zl,  963.    AnhTftous  BDkiieaf 
Alumina,  Tk»wi,    Fi^lllii.    Xenolite,  J>ford. 

Imperfectly  crystalline ;  structure  fibrous.  An  acicular  crystal 
of  Xenolite  presented  the  form  of  a  three-sided  prism  with  two 
angles  of  45°  38',  and  one  of  about  90°,  seeming  to  indicate  as  the 
primary,  a  rhombic  or  rhomboidal  prism  of  91°,  (about,)  with  a 
diagonal  cleavage. 

H.=t)— 7.  G.=3-193 ;  of  Xenolite,  3-58.  Lustre  pearly  and 
glistening.  Streak  white.  Color  white,  or  gray,  inclining  to  yel- 
low. Thin  fragments  slightly  translucent— subtranslucent.  Frac- 
iure  conchoidal,  perpen£cular  to  the  fibres.  Brittle,  and  easily 
frangible. 

Composition,  according  to  Brandes,  (J.  de  Fhar.  zci,  237,)  Thomson,  (Min.  i,  235,)  - 
and  Komonen,  (Act  Soc  Sc  Fennica,  i,  372,) 

Tyrol.                       Cliester,  Penn.  Xmoliu. 

Silica,                       46-0                          46-40  47-44 

Alumina,                  50H)                          52-92  52-54 

Potash,  1-5  

Oxyd  of  iron,  2-5=-l00,  B.  trace=99-32,  T.  99*98,  K. 

Oss.  Bucholzite  was  originally  obtained  from  Fassa,  in  the  Tyit^  It  has  since  been 
discovered  at  Chester,  Pennsylvania,  on  the  Ddaware,  near  the  Queensbury  ftxge,  and 
elsewhere,  in  Monroe,  Oransre  Co.,  N.  Y.,  at  Humphreysville,  Conn.,  and  at  Worcester, 
Mass.    Bucholzite  is  named  after  Bucholc,  a  celebrated  German  chemist 

The  Xenolite  of  Nordenskiold  is  shown  to  be  identical  with  this  species  by  Tesch- 
emacher,  in  the  Proceedings  of  the  Best  Nat  Soc  for  1843,  p.  109.  It  was  found  in 
boulders  in  the  province  of  Petenhoff  in  Finland. 
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EPIDOTE.    Carbuncdlui  rbomboidbus. 

PriOMtoidal  Aagfte-Spar,  M.  Epldote,  B»  ZoUte.  PisUciCe.  Witiwmite.  ThtlUte.  Akantlcoib 
Bcorza.  Delphinite.  Arendalite.  Backlandlta,  Z.«oy.  PiemoDt&icher  BnuinBtdn,  W*  EiienepidoC, 
Manganepidot.    Thalite.    PuBcUdnite,  Wagmnr. 

Primary  form^  a  right  rhomboidal  prism;  M:  T=«:116°  24'. 
Secondary  forms : 


M 


Amltr.N.Y. 


^ 


Haddam,  Coiui. 


^^-41 :  e=116^  if',  T  :  6=128°  1%  a  :  a=109°  27'.  e :  a=123o  IG'. 
M  :  e=121o  34/^  m  j  e'=90o  SS'.  T  :  €'=154°  3',  6  :  c'=154o  le'. 
T  :  e=144o  31'.  Cleavage  perfect  parallel  to  M,  less  so  Jo  JL 
Compound  crystals :  compositiOTTof  iKe  first  Jcind  parallel  to  T  ; 
also  parallel  to  e,  or  the  shorter  diagonal,  as  in  figure  4  Imperfect 
crystallizations:  structure  columnar,  divergent,  or  parallel; 
granular,  particles  of  v%rious  sizS^^nSSStimes  impalpable. 

H.=6— 7.  G.=3-2J— 3-46  ;  3-425,  Haidinger ;  3-46,  Descotils ; 
3*289,  Thomson,  yar.  Scorza.  Lustre  vitreous,  inclining  to  pearly 
upon  M,  both  as  jGices  of  crystallization  and  cleavage.    Streak 


"\ 


Digitized  by 


Google 


l^doU. 

EpidoU.            ZaiMiU. 

ZMttto.       Mun£.  Em 
39-300           a8-47 

37-0 

38-240           40-25 

26^ 

18-828           30-25 

29-488            17-65 

2O0 

24-080           22-50 

22-956           21-65 

130 

17-440  Perox.  450 

6-480             6-60 

0-6  Mag 

0-480            

Perox.  14-08 

1-8 

0-800             2O0 

1-360  Mmg.   1-82 
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i  gra]rish-white.     (^olor  OTeefi  or  gray  mostly;  green  colors  usu- 

ally sonoewhat  yeliowisC  Crystals  commonly  less  yellow  in 
the  direction  of  the  vertical  axis,  than  at  right  angles  with  it.  The 
gray  colors  occasionally  pass  into  red  and  white.  Subtransparent 
—opaque;  generally  subtranslucent.    JVqcftire  uneven.    Brittle. 

This  species  includes  three  snbdiyisionB.  Fistaoite  or  Epidote  prcnerr— itme-oiuI-vMi- 
efidoU;  Zoisite — Hme-epidote ;  and  mmnganeman  emdaU,  oontaining  mangfoiese  ts 
well  as  iron.  Zoisite  has  usually  a  gray,  brownish  or  Uuish-my,  orwhile  cmx.  Epi- 
dote, a  green  color  of  some  shade,  often  pistachio-green,  and  M anganeman  epidote  a  red- 
dish-brown or  reddish-black  color.  This  last  variety  is  the  Piemontiteher  Braumtem  of 
Werner.    Bueklandite,  according  to  Rose,  is  a  pure  inm-epidote, 

Compontion,  according  to  Laugier,  (Ann-  de  Ch.  Udi,  320,)  Thomson,  (Min.  i,  365  and 
271,)  Buchdz,  (Gehlen's  J.  2d  ser.  i,  197,)  and  Uartwall,  (Pogg.  zvi,  483,)    • 

Silica, 
Alumina, 
Lime, 

Protozyd  of  iron, 
Protoxyd  of  mang. 
Water, 

99-0,  X.      99-868,  r.     99-50,  R       99-584,  T.    100^7,  H. 

Sobrero  detected  0*40  per  cent  of  oxrd  of  tin  and  copper  in  a  manganesian  epidote. 

Epidote  fuses  with  difficulty  before  the  bbwpipe,  and  only  on  the  thinnest  edges,  to  a 
transparent  glass.  With  boiax  it  intumesces,  and  ultimately  aiibrds  a  clear  gJoboIe. 
Zoisite  swells  up  and  melts  on  the  edges  to  a  yellow  glass ;  wim  borax  it  fuses  to  a  diaph- 
anous glass.    Manganesian  varieties  tinge  the  flame  an  amethystine  color. 

Obs.  Arendal,  in  Norway,  afi^vds  magnificent  crystallized  q>ecimens  of  this  species, 
and  has  given  the  name  ArendaliU  to  the  epidote  of  its  localities.  Large  translDcent 
cr]rstals  occur  at  Aggruvan,  near  Nordmark  in  Sweden.  Bourg  d'Oisans  is  a  fine  localitf 
of  pistachio-^rreen  crystallized  specimens.  Zoisite  occurs  accompanying  kyanite,  bom- 
blende,  and  titanium,  in  the  Sau  Alpe  and  the  Bacher  Mountain  m  Styna,  m  the  Tyrol, 
&rC  The  manganesian  variety  occurs  at  St  Marcel,  in  the  valley  of  ^Costa,  in  PiedmonL 
Bueklandite  occurs  at  Arendal  and  in  the  lavas  of  the  Laachersee. 

At  Franconia,  N.  H.,  both  cr3rstallized  and  granular  «>idote  are  abundant  Hie  gran- 
ular contains  dodecahedral  crystals  of  magnetic  iron.  Large  crystals  of  unusual  beauty 
are  obtained  at  Haddam,  Conn.  Epidote  occurs  also  in  crystals  at  the  grneiss  quarries  of 
Hadlymeand  Chester;  in  limestone  at  Newbury,  Mass.;  in  greenstone  nearNahant; 
in  hornblende  slate  at  Rowe,  Mass. ;  fine  crystallizations  in  svenitic  gneiss,  at  Athoi,  MasSi, 
two  miles  southwest  of  the  centre  of  the  town ;  at  Warren,  N.  H.,  with  quartz  and  pyritea ; 
at  Cumberiand,  Rhode  Island,  in  a  kind  of  trap ;  in  gneiss  at  Hariem,  on  the  banks  of  East 
River,  near  38th  street ;  two  miles  southeast  of  Amity,  N.  Y.,  in  quartz ;  two  miles  sooth 
of  Carmel,  Putnam  Ca,  N.  Y.,  with  hornblende  and  garnet ;  two  miles  iKHth  ci  Cofiee's, 
McMiroe,  Orange  Co.,  N.  Y.,  in  granite ;  at  Frankhn,  New  Jersey,  a  massive  yarie^ 
ooouis  six  miles  west  of  Warwick,  N.  Y.,  of  a  pale  yeUowish-green  cokv,  associated  wm 
^ene  and  pyroxene.  Zoisite  in  columnar  masses  is  found  at  WillsbOTo',  Yt ;  at  Mont- 
pelier,  of  a  Uoish-grey  color,  associated  with  calc  spar  in  miea  slate ;  at  Chester,  !&«.; 
m  mica  slate ;  also  at  Goshen,  Chesterfield,  Hinsdale,  Heath,  Leyden,  Williamsbuig»  and 
Windsor,  in  Massachusetts,  and  at  Milibrd,  Conn. 

The  name  Epidote  was  derived  by  Ha0y  from  ewtStStafit,  to  intrease,  in  afiusion  to  (l» 
fact,  that  the  bttse  of  the  primary  is  freqnently  very  mneh  enlarged  in  soaae  of  the  see 
dcry  forms.    Zomte  wis  so  namtd  in  comfhowDt  toits  disooiveieri  BaroA  Yon  Zoia 
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IDOCRASE.    Carbunculub  dimetrk 

PyrfenldaIO«met,)lrTMivian.   Egeran.    Ij<ib^rnmum,lMcnBtfthtGermtm».    UocnM,  ff. 
Wflalie.    Cjptiue.    Xaatbkm,  Mather,   Gdkamiu. 

Primary  form,  a  right  square  prism.  Secondary  forms :  fig.  1, 
of  a  crystal  from  Amity,  N,  Y.,  and  elsewhere ;  figs.  2  and  3,  of 
crystals  from  Vesuvius. 

3. 


P :  a=142o  53',  M  :  6=135°,  M  :  6^=153^  2&,  M  :  6^^=1610  34',  e :  a'= 
146°  33',  e  :  a"=161o  43',  a :  e=154o  44J',  o^ :  0^=1460  25',  P :  e= 
151°  56'.  Cleavage  parallel  with  M  not  very  distinct,  still  less 
distinct  parallel  with  P.  Imperfect  crystallizations:  columnar 
structure  rare — particles  straight  and  divergent,  or  irregular ;  occa- 
sionally granular. 

H.=6-5.  G.=3-349— 3-399.  Lustre  vitreous ;  often  inclining 
to  resinous.  Streak  white.  Color  brown,  passing  into  various 
shades  of  green ;  green  colors  frequentlyHmghLind  clear  ;  occa- 
sionally sulphur-yellow.  In  some  varieties,  the  color  appears  oil- 
green  in  the  direction  of  the  axis,  and  pistachio-green  at  rignt  angles 
with  it.  Subtransparent — faintly  translucent.  Fracture  subcon- 
choidal — uneven. 

Compontion,  according  to  Ma^us  (Po^.  xxi,  50)  and  Varrentrapp,  (Po(|r|f.  zlvi,  343,) 

VeBovtnsf 
8iiiea,  37359 

Alomina,  33-530 

Phitozydofiroii,   3992 
lime,  39-681 

IMagneaia,        \     c^*vo 
PirolOT.  manf  .  S         ^-=99-77,  M.  1-495«98'015,  M.  0H)18«=97-418,  M.  — -«^-95,  V. 

In  the  blowpipe  flame  it  fmes  with  some  e&nrescenee  to  a  translucent  yeOaiw  globule, 
wmd  fonns,  with  borax,  a  diaphanous  glass,  tinged  with  imn.  Bj  fiision  the  specific  gniTity 
is  reduced  to  2*93 — ^2*945,  aeeordinff  to  Magnus,  without  any  change  of  composition. 

Ob&  Idocrase  was  first  observed  in  the  ancient  Vesuvian  lavas,  and  was  thenoe  called 
Vesuvian.    It  has  since  been  met  with  in  serpentine,  gneiss,  and  primitive  limestone. 

The  Vesuvian  idocrase  has  a  hair-brown  or  ohve-green  color,  and  Is  associated  with  ice 
•par,  garnet,  mica,  and  nepheline.    The  crystals  are  commonly  small ;  several  have  been 

49 


SlatOQit 
37-178 
18107 

4-671 
35-791 

0-773 


The  Bannat 
38-519 
20O63 

3-420 
32-411 

2-987 


Blatoott 
37-55 
17-88 

6-34 
3.5-56 

2-62 
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« 
found,  howevo*,  which  exceed  an  inch  in  each  Areetion.  Hie  fiaeit  flpeeiOMBs  oooor  at 
Ala,  in  the  Val  di  Brozzo,  in  Piedmont ;  they  an  asuaUj  m^tranapaieot,  of  brifliant  liatie» 
and  have  ^reen  or  brown  colon ;  nnly  peri^ctly  black.  "Egge,  near  Christiana,  in  Nor- 
way, Wilm  river.  Lake  Baikal,  Monzoni,  m  the  Faeaa  yalley,  an  other  kieahties.  Oystalf 
of  a  fiulphur-yellow  color  have  been  found  at  the  latter  place.  Liver-farown  diiwj^ii 
|[rroupe,  an  brought  from  Effer,  in  Bohemia,  whence  the  name  Egertm,  for  ipecimens  of 
this  species.  Crystals  of  a  Moe  tint,  called  caprine,  have  been  described  hy  Bersdins, 
from  the  vicinity  of  Tellemarken,  in  Norway.  The  color  is  sof^KMed  to  be  owing  to  the 
presence  of  a  mmute  porticm  of  c<^per. 

Phipsburg  and  Rumford,  just  below  the  Falls,  in  Maine,  afford  fine  crystals  and  mas- 
feive  idocrase  associate  with  yellow  garnet,  pyroxene,  6lc,  in  limesttme.  At  P^usons&eld, 
Bfe.,  it  occora  in  large  crvitals  with  the  same  associated  minerals,  and  is  abundant  It 
also  oocun  at  Poland,  Me.  It  has  been  cdlected  at  Worcester,  Mass.,  in  a  qoartz  rock, 
with  garnet,  but  the  locality  is  exhausted.  A  yellowish-brown  idocrase  occun  in  crystals 
at  Newton,  N.  J.,  associated  with  corundum  and  spinel  Half  a  mile  south  of  Amity,  N.  Y., 
fpayish  and  yellowish-brown  crystals,  sometimes  an  inch  in  diameter,  occur  in  gramdar 
hmestone ;  also  at  the  village  and  a  mile  east  of  the  village,  of  ydfow,  ^rreenish-y^ow  and 
yellowish-brown  colon.  The  Xanthite,  which  is  fiom  this  vicinity,  is  identical  in  crys- 
tallization with  common  idocrase.  Logfat  yellow  crystals  an  met  with  in  granular  lizne- 
stone  on  Moscalonge  lake,  Je^rson  Ok,  N.  Y. 

The  name  idocrase,  given  by  Haiiy,  is  derived  fiom  cc^,  to  $ee,  and  K^ti,  mixtttrt, 
because  its  crystalline  iinnis  have  mudi  resemblance  to  those  of  other  species. 

GARNET.    CAmnmcuLcs  dodecahidkos. 

Dodecahedral  Omrnet,  M.  and  J.  Mdtnite.  Pyrope.  <3roiRilsrlte.  Topaaoltte.  Almsadinc  Ap- 
lome.  Eatonite,  ClnnaiDOQ  stoiM.  Greeolandlte.  Pyrenaite.  Cotophooite.  Alloehrolia.  Graoal. 
Plrop.  Kolopbonh.  Romansovlt,  Jfgrd^nskiold.  BraanateinUeael,  fT.  GrAoat,  M.  Carboaealai. 
Poljaddphlte,  TftMi.    Kaneelstetn. 

Primary  fornin,  the  dodecahedron.  Sec- 
ondary forms  :  PI.  I,  figs.  11,  16, 18,27; 
also  several  of  these  in  combination  ;  also 
the  annexed  figure,  which  is  similar  to  fig. 
25,  a  hexoctahedron.  Cleavage  dodecahe- 
dral,  indistinct.  Planes  E  often  striated 
parallel  to  their  common  intersections,  and 
occasionally  parallel  to  the  shorter  diagonal 
of  the  faces.  Imperfect  crysiallizatiotis : 
lamellar — laminae  thick  and  bent ;  granu- 
lar— coarse  or  fine  to  impalpable ;  strongly  coherent — friable. 

H.=6'5 — 7-5.  G.=3-5— 4-3.  Lustre  vitreous — resinous.  Streak 
white.  Color  red,  brown,  yellow,  white,  green,  black ;  none  bright, 
except  red  and  ^reen  colors.  Transparent — subtranslucent.  Frac- 
ture subconchoidal,  uneven. 

Garnet  is  a  compound  of  three  or  four  silicates — Silicate  of  alumina,  lime,  iron,  and  ain- 
l^anese.  It  has  been  divided  into  lour  sub-species ;  one  consisting  of  silicates  of  alnmiDa 
and  Hme  and  called  alumina-hme  garnet,  induding  ooromoa  garnet  and  oolophonite  in 
part  and  cinnamon  stone  or  essonite ;  2.  consisting  of  silicates  of  iron  and  lime — iron-hms 
garnetr— including  allochroite,  aplome,  meiamte  and  common  nmet  in  part ;  3.  consistiQg 
of  silicates  of  alumina  and  iron--alnmina-iron  garnet — indudmg  ahunandine  or  precious 
garnet ;  and  4  consisting  of  silicates  of  alumina  and  manganese — alumina-mangaaese 
jpunet—of  manganesian  garnet  fiat  these  compounds  axe  seldom  distinct  and  th^paas 
mto  one  another  by  imperceptible  shades,  as  the  following  analyses  show,  llie  followiiig 
are  the  varieties  that  have  received  distinct  i 


Oromuiar  occurs  in  greenish  trapezohedrons^  Cumsfnon  stone  presents  a  bright  cinna- 
mon-yellow color  and  high  lustre.  Common  gamet  presenU  a  doll  red  or  brownish  red 
oobr  and  is  translucent  or  subtranslucrait  Proeiouo  gamet  has  a  rich  brownidi  red  color 
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and  if  often  trmepawpti  Melamte  ocean  in  velvet  Uack  crystals.  Pyrenuite  is  a  black 
or  (payish-blaok  variety^  often  preflenting  a  submetallic  histre.  AUockroite  is  a  fine- 
named  masmTe  garnst  of  dark  or  dinffj  shades  of  color.  Topazolite  occurs  in  small  yel- 
km  crystals.  ApUmu  has  the  &ces  of  the  dodecahedron  striated  paralld  with  the  shorter 
diagonaL  Monganenan  garnet  presents  a  brownish  red  cobr  and  gives  the  reaction  of 
manifaneae  with  borax  before  the  blowinpe.  Colophonite  is  a  coarse  granular  yariety 
consisting  of  large  angular  grains  which  often  have  a  resinous  lustre  (whence  the  name 
Ommei  resuuft)  and  are  iri<fesoent  Hie  usoal  cokr  is  a  daik  brownish-red,  but  it  also 
occurs  of  bright  red,  brown,  and  yellow  colors.  The  PolyadelpkUe  of  Thomson  is  a 
brownish-yellow  garnet  from  Franklin  Furnace,  New  Jersey. 

Campontion,  according  to  Lehunt,  (Thorn.  Min.  i,  266,)  Wach&neister,  (K.  V.  Ac.  H. 
J823,  p.  141,  and  1833,  p.  138,)  Klaproth,  (Beit  ii,  36,)  Richardson^  (Phil.  Mag.  xv,  86, 
1839,)  Vaaquelin,  Simon,  and  Seybert,  (SilL  J.  vi,  155,) 


GroMolar. 

Enoohe. 

AplooM.          Melanite.     Helanite.          Alloefarolts. 

SDica, 

40-55 

39-826 

35-64           42-450        35-50                 35-0 

Alumina, 

2010 

20-141 

22-475          6-00                   8-0 

lime. 

34-86 

30-574 

29-21              6-525        32-50                 30-5 

Peroz.ofiron,    5K)0 

9-459 

30-00    Prot  9-292        25-25                 170 

3-02             6-273          0*40  Garb,  lime,  6-0 

Bfagnesia, 

100-99,  W. 

Potash,  2-35            13-430         35 

100000,  L. 

100-22,  W.  100-450,  W.  99-65,  V.         100O,V. 

Pyrenaite. 

ColophoQlte. 

Cdoplioolte.       Prttdout  Gamat.  Hancaneslan  Gsratc 

Silica, 

43 

37-0 

3760                   35-75               3583 

Alumina, 

16 

13-5 

14-40                   27-25               1806 

lime. 

20 

290 

27-80                    

Ftotoz.iron, 

16 

7-5 

I , a.Qc         Vetox,  36-00               1493 
JW^                     0-25       Prot30O6 

Peioz.mang 

!•>       ~" 

4-8 

Magnesia,  water,   4 

6-5 

6-55                    

99,  V.       98-3,  Si. 


100-70,  R- 


99-25,  K.         99-78,  Sey. 


These  several  varieties  fbse  with  some  difference  of  &cility  to  a  dark  vitreous  globule, 
which  in  the  varieties  containing  largely  of  iron,  acts  sensibly  on  the  magnet 

Ouvarovite,  according  to  Kmnonen,  is  a  lAme-ekrotM-fameU  and  consists  of  Silica 
37*1  i,  alumina  5-88,  ozrd  of  chrome  22-54,  protozyd  of  mm  2*44,  lime  30*34,  magnesia 
110,  water  1-01— 100-44.    G.-=3-4184    H.=7-5. 

CW  CJainet  occurs  imbedded  in  mica  slate,  granite,  and  gneiss,  and  occasionally  in 
liniestone,  chlorite  slate,  serpentine,  and  lava. 

The  precious  garnet  occurs  in  the  matest  perfection  in  Ceylon  and  Grreenland.  Com- 
mMi  garnet  is  met  with  in  dodecahedrons  from  three  to  ibur  mchee  in  diameter,  at  Fah- 
hm  in  Sweden,  Arendal  and  Kongsberg  in  Norway,  and  the  ZillerthaL  It  occurs  abund- 
antly in  crystals  of  less  size,  in  mica  slate,  in  the  island  of  Mull,  the  shires  of  Perth  and 
Inverness,  Shetland.  Green  crystals  are  met  with  at  Swartzenbeig  in  Saxony.  Melanite 
is  found  in  the  Vesuvian  lavas,  and  also  near  Rome.  Qrotmdorite  occurs  near  the  Wihii 
Hfirer  in  Siberia.  Ciimamon  MUme  is  met  with  in  masses  of  considerable  size  in  the  primi- 
tive rocks  of  Ceylon.  Aplome  occurs  on  the  banks  of  the  river  Lena  in  Siberia,  and  at 
Swartzenberg  in  Saxony.  The  Ouvarovite  of  M.  Hess  of  St  Petersburg  occurs  in  eme- 
rald green  dmlecahedrons,  at  Bissersk  in  Russia. 

Hanorver,  N.  H.,  afibrds  small  symmetrical  crystals,  transparent,  and  of  a  rich  brownish- 
red  color  disseminated  in  syenitic  gneiss.  Dan  blood-red,  and  highly  qplendent  dodeca- 
bedrons,  with  beveled  and  truncatMed^^,  occur  at  F^ancoma,  N.  H.,  in  geodes,  in  massive 
famet,  calcareous  spar,  and  magnetic  iron  ore. 

At  Haverhin,  N.  H.,  garnets,  some  an  inch  and  a  half  in  diameter,  occur  in  chlorite : 
at  Unity,  on  the  estate  of  J.  Neal,  garnets  are  associated  with  actinolite  and  magnetic 
iron,  and  at  Lisbon,  near  Mink  Pond,  in  mica  date  with  staurotide.  At  Cariisle,  Mass., 
beautiful  geodes  of  tranqiarent  cinnamon-brown  crystals,  similar  to  figure  18,  Plate  I, 
accompany  scapolite  in  granular  limestone.  Boxborough,  in  the  same  r^on,  affinrds 
similar  but  less  remarkable  specimens ;  also  the  gneiss  at  Brookdkld  and  Brimfield.  A 
massive  garnet  occurs  with  eindote  at  Newbury,  Mass.,  and  crystals  at  Bedford,  Chester- 
field, with  the  Cummington  kyanite,  and  at  the  beryl  locali^  cif  Baire.  Beautifiil  yellow 
gmiets  or  cirniamon  stone  are  associated  with  idocrase  at  rarsonsfiekl,  Phippsburg,  and 
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Rum^vrd,  Maine;  the  maiiganMim  garnet ako oeeora at  Phippglmrg, a» weD •»  the fiaert 
yeUow  garnet  in  Maine.  Ine  mica  slate  near  the  bridffe  at  WimttMm,  abounds  in  gar^ 
nets,  ak>nff  with  staurotide ;  also  granite  veins  at  Stredted  Mountain,  akmg  with  beryl 
Large  reddish-biown  crystals  occur  at  Bockfield,  on  the  estates  of  Mr,  Waterauui  mi 
Mr.  Lowe.  The  best  red  garnets  ytt  discovered  in  Main<»,  occur  at  Brunswick.  Finely 
polished  trapexohedrons,  from  half  an  inch  to  an  inch  in  diameter,  occur  in  mica  slate  at 
Monroe,  Conn.  I^rge  brittle  trapexohedrons  of  manganewinn  ganet,  often  two  inches 
through,  are  associated  with  the  ohrysoberyl  of  Haddam.  The  chlorite  slate  at  New 
Fane,  Vt,  afibrds  large  dodecahedral  crystals,  two  inches  or  more  in  diameter.  At  Lnrme, 
Conn.,  blackish-brown  crystalsof  large  siae  (fig.  18,  PL  I,)  occur  in  limestone.  In  New 
York,  the  mica  slate  in  Dover,  Dutchess  Co.,  abounds  in  small  garnets.  At  Rogers's  Rock, 
crystallixed  as  well  as  massive  garnet  and  ook>phoaite  of  yeUow,  brown,  and  red  colon, 
are  abundant  A  brown  garnet  in  crystals  occurs  at  Crown  Point,  Essex  Ca :  a  cinna- 
mon variety,  crystallized  and  massive,  is  met  with  at  Amity.  On  the  Croton  aqoednct, 
near  Yonkers,  small  rounded  crystals  and  a  beautiiiil  massive  variety  are  found,  and  the 
latter,  when  polished,  forms  a  b^utiibl  gem.  Franklin,  N.  J.,  afbnb  black,  brown,  yd- 
low,  red,  and  green  dodecahedral  garnets :  also  near  the  Franklin  fumaca  Colophtnite 
forms  a  large  vein  in  gneiss  at  Willsborougfa,  Essex  Ca,  N.  Y.,  associated  with  tabular 
spar  and  green  coccolite  ;  also  at  Lewis,  ten  miles  south  of  Keeseville,  Essex  Co.  Cin- 
namon stone,  in  fine  trapezohedral  crystals,  occurs  at  Dixon's  quarry,  seven  miles  from. 
Wilmington,  Delaware. 

The  cinnamon  stone  from  Ceylon  and  the  precious  garnet  are  priied  as  gems  when 
large,  finely  colored,  and  transparent  Pulverized  garnet  is  sometimes  empfoyed  as  a  sub- 
stitute for  emery.  ! 

The  garnet  wfi^,  in  part,  the  carbunculus  of  the  ancients.  This  term  wasprobably  ap- 
plied also  to  the  spind  and  Oriental  ruby.  The  Alabandic  carbuncles  of  Pliny  were  so 
called  because  cut  and  polished  at  Alabanda.*  Hence  the  name  Almandine,  now  in  use. 
Pliny  describes  vessels  of  the  capacity  of  a  pint,  formed  fiom  carbuncles,  **  non  elaros  ae 
plerumqoe  sordidos  ac  semper  ftilgoiis  horridi,'*  devoid  of  lustre  and  beauty  of  color,  which 
piY^blT  were  large  common  garnets.  The  garnet  is  also  supposed  to  have  been  the  hyi- 
ointh  of  the  ancients. 

PYROPE.    CAABtmcuLus  citbicus. 
BolModan  Garaet 

Primary  form^  a  cube.  Generally  in  rounded  grains,  deao- 
age  none. 

H.=7-6.  0.=3-69— 3-8.  Lustre  vitreous,  ^ofor  blood-reA 
Transparent — translucent.    Fracture  conchoidal. 

CompoHHon,  according  to  Kobell  (Min.  187)  and  Wachtmdster,  (K.  V.  Ac  H.  ISQS, 

p.  216,3 

Mcnmitt. 

SiUoa,  43-00  43-70 

Alumina,  S2-36  22*40 

Oxyd  of  chrominm,         1*60  7*68 

Magnesia,  18*55  5-00 

Protozyd  of  iron,             8*74  1 1-48 

Lime,                             5*68  6-72 

Oxyd  of  manganese,  «»100-36,  K.  3'68=101*26,  W. 

According  to  late  investigations  by  Apjoha ,  pyrops  omtains  at  least  3  par  cent  of 
yttria. 

Fuses  with  some  difficulty  befocs  the  blowpipe,  and  with  borax  yields  an  emer^d-gieeB 
globule. 

Oss.  OecmEB.  in  the  moantainB  on  ths  south  side  of  Bohemia,  imbedded  in  trq»tafc 
and  wacke.  A  fine  blood-rad  gainst  from  Greene's  ciesk,  Ddaware  Co,  Peoun  has  baen 
called  pyrope,  but  it  has  not  bem  analysed ;  aad  no  ohaiaotws  have  bssn  observed  tksl 
satisfy  us  that  it  bdongs  to  this  iqieoiaa. 


Mocmb's  An.  Min.  p.  156. 
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KELVIN.    Cakbunoouw  HEMmDRUs. 
Tetrabedral  Garnet,  JIT    Helvlne,  Werner. 

Primary  form^  the  octahedron.  Secondary  form :  figs.  30  and 
32,  PI.  I.     Cleavage  octahedral  in  traces. 

H.=6 — 6-5.  G.=3l — 3-3.  Lustre  vitreous,  inclining  to  resi- 
nous. Streak  white.  Color  wax-yellow,  inclining  to  yellowish- 
brown,  and  siskin-green.    Subtranslucent.    Fracture  uneven. 

Cmnpontion^  accordini;  to  Gmelin,  (I^g.  iu»  55,) 
Silica, 

Protozyd  of  iron, 
Frotozjd  of  manganese, 
Sulphuret  of  manganese, 
Glucina, 
Alomina, 
Loss  by  igniti<m, 

Fuses  with  effervescence  in  the  reducing  flame  of  the  blowpipe,  to  an  opaque  globule 
of  almost  the  same  color  as  the  mineral.  With  borax  it  forms  a  diaphanous  glob^,  co- 
lored of  an  amethystine  hue  by  manganese. 

Obs.  It  occurs  in  gneiss  at  Schwartzenberg  in  Saxony,  associated  with  ?amet,  quarti, 
fluor,  and  calc  spar,  llie  only  other  known  locality  is  at  HortekuUe,  near  Modum,  in  Nor- 
way.   It  was  named  by  Werner  in  allusion  to  its  yellow  color,  from  4Xio(,  tlu  tun. 


33  258 

5-564 

31-817 

14000 

12-029 

1155=97-823 


8TAUR0TIDE.    CuMmcmjoB  obcumatus. 
Priamatoldal  Garnet,  M.   Grenatite.    Staurotide,  H.   BtauroUth,  W. 

Primary  form^  a  right  rhombic  prism  ;  M  :  M=129°  2(y. 
condary  forms  : 

1.  2.  3. 


Se- 


^i^ 


P  :  a=124o  38^,  M  :  f=116o  2(y  Cleavage  parallel  to  c,  but  inter- 
rupted ;  parallel  to  M  less  distinct.  Surface  P  often  quite  rough 
and  concave.  Compound  crystals :  fig.  3  has  proceeded  from  a 
nucleus  composed  of  four  molecules,  and  is  an  example  of  compo- 
sition parallel  to  a  plane  e,  on  a  terminal  edge.  Fig.  2  represents 
a  compound  crystal,  in  which  composition  is  of  the  third  kind,  and 
parallel  to  a  plane  on  the  acute  solid  angles.  These  forms  are  of 
common  occurrence.  Imperfect  crystallizations  have  not  been 
observed. 
H.=7— 7-6.    G.==3-693,  Thomson  ;  3-724,  Haidinger ;  3-273,  an 
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opaque  and  impure  specimen,  Thomson.  Lustre  subvitreous,  in- 
clining to  resinous.  StrecLk  white,  or  grayish-white.  Color  dark 
reddish-brown — ^brownish-black.  Translucent — nearly  or  quite 
opaque.    Fracture  conchoidal. 


\  to  Klf^roth,  (Beh.  t.  80,)  ThomKm,  (Min.  i. 


and  Yao- 


97-75,  K. 


Brittuf. 

36*696 

33<>0 

39-880 

44-00 

18144 

13-00 

4-046 

Petox.  1-00 

0.686 

lime,  3-84 

0080=99-532,  T.    — « 

Cmiifontumy  aceordi 
quetin,  (J.  dee  M.  Na  i 

Silica, 
Alumina, 
Protoxyd  of  iron, 
Protoz.  of  mang. 
Magnesia, 
Moiature, 

Befiore  the  blowi»ip6  it  darkens,  bat  does  not  fnae. 

Ob8.  It  occurs  imbedded  in  mica  slate  and  gn^ss,  at  St  Gothard,  in  Switzedand ; 
and  the  Greiner  momitain,  l^rrol,  affixds  simple  crystals  of  this  species,  associated  with 
kyanite.  Their  connection  with  kyanite  is  sometimes  toj  peculiar :  they  occur,  appa- 
ivntly,  as  a  continuation  of  ill  crystals,  and  also  parallel  with  them.  Twin  crystals  of  a 
large  size  occur  in  Bretagne ;  also  at  Oporto  and  St  Jago  de  Compostdla,  &A, 

Staurotide  is  very  abundant  throughout  the  mica  slate  of  New  Elngland.  FVancosia, 
Vt,  affords  large  brownish-red  opaque  crystals,  often  presenting  compound  forms  ;  also  a 
brownish-black  yariety. 

At  Windham,  Me.,  near  the  bridge,  the  mica  date  is  filled  with  large  crystals  of  stau- 
rotide ;  at  Mt  Abraham,  Hartwdl,  and  Winthn^,  Me.,  are  other  localities.  At  Lisbon, 
N.  H.,  crystals  are  abundant  in  mica  slate,  and  on  the  shores  of  Mink  Fond  they  are 
foond  loose  in  the  soil,  from  the  decomposition  of  the  slate.  At  Chesterfidd,  Mass.,  fine 
orrstals  aro  obtained ;  also  at  Bolton,  Vernon,  StafiR>rd,  and  ToUand,  Conn.  SmaO  ays- 
tals  occur  at  ths  Fobs  on  bed  in  DoVer,  Dutchess  Co^  N.  Y. ;  also  in  mica  slate,  tbiree 
and  a  half  miles  from  New  York  city,  on  the  Hudson.  Reddish-brown  dystals  are  iJran- 
dant  on  the  Wichichon,  about  eight  miles  from  Philadelphia. 

Dr.  C  P.  Jackson  has  described  a  Ttnety  of  iteamlide  in  tes- 
sellated crystals,  like  chiastolite,  from  Charlestown,  N.  H.,  as 
represented  in  the  accompanying  figure.  He  states  that  the 
staurotide  maclM  pass  by  inse^il^  shades  into  andafanite 
mades,  when  the  micaceous  slate  passes  into  argiUaceoos 


The  name  Stanrolite  is  deiiyed  from  ^av^,  a  crom^  and  X<0o(,  a  How. 


ANDALUSFTE.    Aitdalusius  fusmaticus. 

PrlMiatle  Andaladte,  JIT   DtoUloate  of  Alomlna,  TImr.    Feldqwth  Apjnm,  JET.    Mad*,  J7.    CUaslo- 
Uta.   Bobl^alh.    Cnicite.    Btanxait.   Mlcaphylltt 

Primary  form^  a  right  rhombic  prism ;  M :  M=91°  33',  and 
ggo  27/.  The  angle  varies  with  the  purity  of  the  crptals,  and  is 
nearly  a  right  angle  in  some  chiastolites  from  Lancaster.    Second- 

2. 
1. 


M 


M 


WernkKi^Uam, 
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mryfwrms:  « :  «=128o  6^,  M :  «=16P  43^,  P:«=U40  44';  P:a, 
figure  2, 144^ 5(y,  Teschemacber.  Cleavage  lateral,distiDct.  Imper- 
fect crystallizations :  indistinctly  columnar  and  granular. 

H.=7-6.  G.=31— 3-32.  Lustre  ViXieom.  iSto-eoA:  white.  Color 
flesh  red,  passing  into  pearl-gray.  Subtranslucent — ^nearly  opaque. 
Fracture  uneven.    Tough. 

The  variety  chiastolite  yariee  in  hardness  from  3  to  7*5,  owin^r  to  impforitiet.  These 
fsysteis  generally  present  a  tesselated  appearance,  as  if  formed  by  the  onion  of  four  sepa- 
zato  in^vidual  crystals,  of  a  grayish-white  cokr,  with  the  borders  and  interstitial  spaces 
filled  with  the  dark  material  Uiat  eomposes  the  gangne.  Tliis  peculiar  structure  is  exhib- 
ited in  the  foDowing  figures, 

which  are  copied  from  a  valuable  memoir  on  this  subject,  by  C.  T.  Jackson,  in  die  Journal 
of  the  Boston  Natural  History  Society,  voL  I,  p.  55,  in  which  the  author  proposes  the  union 
of  the  two  hitherto  distinct  species,  Andalusite  and  chiastolite.  llie  same  had  been  previ- 
ously suggested  by  F.  S.  Beudant,  (Traits  de  Min.  p.  156,  1824.)  The  propriety  of  their 
union  is  ^y  established  by  Dr.  Jackson,  from  an  examination  of  a  large  number  of  spe- 
cimens, in  which  he  finds  an  insensible  gradation,  from  those  of  the  lowest  degrees  of 
hardness  to  crystals  of  the  hardness  of  ^dahurite.  Moreover,  the  internal  parts  of  the 
crystal  have  an  irregularly  rhombic  form,  sufficiently  distinct  to  prove  th&t  the  supoositioii 
is  not  inconsistent  with  the  crystalline  form  of  Andalusite.  The  hypothesis  of  Beudant, 
to  account  for  theee  freaks  in  nature,  appears  to  be  the  most  consistent  with  the  appear- 
ances presented,  that  is,  that  they  are  sunple  crystals,  with  extraneous  matter,  regularly 
arranged  by  the  process  of  crystallization.  This  is  a  common  effect  of  crystallization  from 
a  memum  contaming  any  imparities  mechanicaHy  suqiended,  and  it  frilly  accounts  for  the 
occurrence.  The  irregularity  of  the  whitish  prisms,  in  the  different  parts  of  the  same 
crystals,  (figs,  a  and  6,  are  from  opposite  extremities  of  the  same  crystal ;  so  also  e  and  </, 
and  e  and  /,)  appear  to  oppose  the  hypotheses  of  the  compound  nature  of  these  ciystals. 
The  chemical  constitution  of  this  variety,  as  determined  l^  Jackson,  is  sufficient  to  settle 
the  question  of  their  identity. 

dimpontion^  according  to  Brandos,  (Schweig.  Joum.  xxv,  113,)  Bucholz,  Thomson, 
Jackson,  and  Bunsen,  (Pogg.  xlvii,  1839,) 


Silica, 


Tyrol. 
34-000 
55-750 
Potash,  2-000 

Perox.  iron,  3*375 
Perox.  mang.  0*625 
lime,  3-125 

Magnesia,  0*375 
Water,  1-000 


3G-5 
60-5 

4-0 


Tyrol. 
35-304 
60-196 

1-324 


1-000 
2K)32 


ChU»UliU»    Ltoens.         LaneaMer. 
33-0        40-17  39-09 

61-0        58-62  58-56 


4-0  

0-51 

—  0-28 

1-5  


0-53 
0-21 

0-99 


99*250,  Br.  101-0,  Buch.  100-856,  T.     99*5,  J.  99*58,  Bun.  99*38,  Bun. 
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DESCBIPTITE  HINSRALOOY. 


Beibro  tbe  bloirpipe,  fmr  m,  it  does  not  melt,  bat  wUteOi  m  ipoti.  Vlhm  fAwmA 
and  muEod  with  bcntz,  it  fuses  with  extreme  difEicalty  to  a  transpannt  eoferiess  gksi. 

Ois.  Andalusite  occurs  cmly  in  primitive  strata.  It  was  first  obeerrod  in  the  ptovinos 
of  Andalusia,  in  Spain.  In  tlw  linsenz  Talley,  above  Innspruck,  in  the  Tyml,  it  ocean 
in  large  crystiilHwtinns ;  other  im^  localities  are  Braonsaorf,  in  Sazoo^ ;  GaUfloslaa, 
in  Moravia ;  in  Bavaria ;  in  Siberia ;  at  Botriffiiej,  in  Banffshire,  in  gneiss ;  at  KiQiDBy 
Bay,  Ireland,  in  mica  slate.  The  chiastolite  variety  occnrs  at  Jago  di  Compostdia  in 
Spain,  Bareges  in  the  P^rrenees,  the  Bayreuth,  and  Cumberland,  E^gUnd. 

At  Westfofd,  Mass.,  it  is  fomid  abundantljr,  both  cmtalHne  and  massive,  and  some- 
tiroes  of  a  rose  eolor.  LHohfield,  and  Washington,  Goan.,  have  afibfded  fine  eiystab; 
also  Mt  Abraham,  Bangor,  and  Seanmoot*  Me.  In  Pennsjhrania,  near  L^perviUe, 
about  a  mile  and  a  half  from  Cheater,  it  oocurs  in  large  crystals.  Chiastolite  is  verf 
abundant  in  the  towns  of  Lancaster  and  Sterlinff,  Mass.,  and  at  tbe  fixmer  place  occa- 
sionally in  quartz,  mesenting  all  the  essential  characters  of  Andalusite.  It  is  met  with, 
also,  near  Beflows  Falls,  Vermont;  and  at  Camden  in  Maine,  and  Chariestown,  N.  E 


CHONDRODITE.    Chondiodvs  obuquus. 


HemHiriMnitk  CbrytoUte,  JK   Cbondiodite,  Ijt^.   CoDdndtie,  B. 
i.v,3K.)  FtaodttMleofMafDeria.    Brudie.  .Amt.  Afin. 


Kaclartte,  8^hm%  (BUUiibb*! 


Primary  forn^  an  obliqne  rbonrinc  prism; 
M  :  M=112o  12!  7  Haiiy.  Secondary  form : 
M  :  M=ll2o  and  68^,  M:fc=136o  M  :  e= 
167°,  e :  e  (adjacent)=i8(P,  a  :  a  (over  the  sum- 
niit)=85o  e  :  §=89°  e  :  e  (over  a)=127o  a 
on  the  edge  e  :  e=167°.  The  annexed  figure 
is  drawn  from  a  specimen  in  the  collection  of 
J.  A.  Clay,  Esq.,  of  Philadelphia.  The  angles 
were  taken  with  the  common  goniometer. 
Cleavage  indistinct  Imperfect  crystalliza- 
tions: structure  granular;  coarse  or  fine. 
H.=6-65.  G.=3118,  from  New  Jersey,  Thomson;  3199,  Fin- 
land,  Haidinger.  Lustre  vitreous — resinous.  Color  yellow,  brown, 
red,  apple-srreen,  black.  Streak  white,  or  slightly  yellowish  or 
grayish,  'transparent — subtranslucent.  Fracture  subconchoidal 
— uneven. 

Compontion,  according  to  Seybert,  (Silliman's  J.  y,  3S6,)  and  Rammdtabere,  (Fog;* 
fiii,  130,) 


Orango  Co.,  N.  Y. 


NewJ«rK7. 

TdJow,  New  Jwkt. 

reUoff.  Ptfias. 

Silica, 

39-666 

33<)6 

33-10 

Magnesia, 

54-000 

55-46 

56-61 

Perozyd  of  iron. 
Potash, 

2-333 

2-iee 

Protoxyd,    365 

9*35 

Fluoric  acid, 

4-086 

Fluorine,     7-60 

8-69 

Water, 

1-000= 

96193,  a       =.99-77,  R. 

=1C 

100-75,  K. 

Fuses  with  extreme  difficulty  alone  before  the  hbwpipe ;  it  loses,  however,  its  oolor  and 
becomes  opaque,  and  shows  traces  of  Anion  on  the  thinneet  cdfi«s.  With  carbonate  of 
soda,  on  charcoal,  it  fnses  with  difficulty  to  a  light  gmyslag.  With  borax  it  fuses  easily 
with  some  effervescence  to  a  yellowish-green  ^ass.  With  salt  of  phosphorus  there  is  a 
silicious  residue. 

Oss.  diondrodite  has  been  found  only  in  granular  limestone.  Its  foreign  localities  are 
near  Abo,  in  the  parish  of  Pargas  in  Finland,  and  at  Aker  and  Gulsjo  in  Sweden. 

It  is  Ibund  in  great  abundance  in  the  adjoining  counties  of  Sussex,  N.  J.,  and  Orange, 
N.  Y.,  where  it  is  associated  with  spinel,  and  occasionally  with  pyroxene  and  corundum. 
At  Bryam,  orange  and  straw  colored  chondnxhle,  and  also  a  vanety  nearly  black,  occurs 
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with  flfanel;  at  Sparta,  a  fine  locality  of  hon^-yellow  chondio^te ;  a  mile  to  the  north  oi 
Sparta  is  this  best  locality  of  this  mineral  in  New  Jersey.  It  also  occurs  at  Vernon,  Look- 
i^od,  and  Franklin.  Uhondrodite  is  abundant  in  Warwick,  Monroe,  Cornwall,  near 
Greenwood  Furnace,  and  at  Two  Ponds,  and  elsewhere  in  Orange  Ca,  N.  Y.  Fine 
gpecimeos  may  be  obtained  on  the  land  of  Mr.  Houston,  near  Edenville.  It  is  obtained 
also  at  Chehnsford,  Mass.,  along  with  scapolite.  It  occurs  sparingly  on  the  bank  of 
Laidlaw  lake  in  Roesie,  N.  Y. 

This  mineral  was  first  described  and  analyzed  by  Count  D*Ohsson,  in  the  Memoirs  of 
the  Stockhdm  Academy,  for  1817,  p.  206.  An  American  locality  was  first  observed  by 
Dr.  Bruce,  after  whom  it  has  been  called  Bruclte.  The  name  chondrodite  is  derived  ftom 
X^^Sf  ^  grain,  alluding  to  ill  granular  structure. 


HUMITE.    Chondrodub  ehombicus. 

Primary  farnij  a  ri^ht  rhombic  prism ;  M  :  M=12(P.  Occurs 
in  minute  and  very  highly  modified  crystals,  often  presenting  com- 
pound forms.  Cleavage  apparent  parallel  to  M,  and  i  or  the 
shorter  diagonal. 

H.=6-6— 7.  G.=31— 3-2.  Ltistre  vitreous.  Streak  white. 
Color  various  shades  of  yellow,  occasionally  almost  white,  passing 
into  reddish-brown.  Transparent— translucent.  Fracture  subcon- 
choidal. 

Before  the  blowpipe  it  becomes  opaque,  but  is  infusible.  With  borax  it  formt  a  trans- 
parent glass.    According  to  Rose,  it  contains  fluoric  acid. 

Obs.  It  occurs  among  the  gected  masses  of  Monte  Somma,  associated  with  mioa, 
pteonaste,  and  other  minerals.    Monticelli  arranges  it  under  chondrodite. 


TOURMALINE.    TcraMALUs  RBOMBOHEnaus. 


Rtaonbohedral  Toannaline,  JIT   Schorl.   Rabellite.   IndicoUta.   Aphzlxlte.  Apbiltt,  W,  TnnnaUn. 
TonrmaUiie  Apyr%  JB, 

Primary  form,  an  obtuse  rhombohedron ;    R  :  R=133®  26^. 
Secondary  forms :  fig.  110,  PI.  II,  also  the  annexed  figures : 

2. 


Memos,  Conn. 


60 
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R :  e=l56<>  43',  R :  a'^Ul^  40J',  e :  e=155<^  9^,  R :  e=113o  17', 
e :  a=l50o  e :  6=120°.  Crystals  often  hemihedrally  modified,  or 
having  dissimilar  extremities.  Cleavctgc  parallel  with  R  and  e, 
difficult.  Imperfect  crystallizations :  columnar,  coarse  or  fine, 
parallel  or  divergent;  granular  structure  rare. 

H.=7— 8.  G.=3076,  Haidinger ;  3021,  a 
transparent  red  tourmaline  from  Paris,  Maine, 
Shepard.  iw^/rc  vitreous.  Streak  vfh'Me,  Color 
black,  brown,  blue,  green,  red,  and  rarely  white ; 
some  specimens  red  internally,  and  green  exter- 
nally ;  and  others  are  red  at  one  extremity,  and 
green,  blue,  or  black,  at  the  other ;  occasionally 
all  these  colors  appear  in  the  same  crystal.  Ex- 
hibits dichroism ;  some  varieties  are  red  if  seen 
in  the  direction  of  the  axis,  and  bluish  across  it; 
others  liver-brown  in  one  direction  and  reddish- 
brown  in  the  other.  Transparent— opaque ;  less 
transparent  across  the  prism  thafi  in  the  line  of 
the   axis.      Fracture  subconchoidal — unevep. 

GouToraeur,  N.  Y.,        u^;**!^ 
Newton,  N.  J.  Urittle. 

Compontion,  according  Ip  Gmdin  (Schweig.  Jahrb.  viiii  514)  and  AifTedson,  (Afhind. 
vi,  166,) 

Eibenstock.      Deronahlre.  Utftn. 


Silica, 

Alumina, 

Lime, 

Protox.  iron, 

Magnesia, 

Potash, 

Soda, 

Boracic  acid, 

Lithia, 

Peroz.  mang. 

Moisture, 


Black. 
33-048 
38-235 
0-857 
23-857 


3-175 
1-890 


Oreen- 
40-30 
40-50 


Black. 
35-20 
35-50 

0-55  

17-86  Peiox.  4-85 

0-70  — 


2K)9 
411 

0-43 


1-10 
4^30 
1-50 
3-60 


Rooeoa. 

Red. 
42-127 
36-430 

1-200 


2-405 

5-744 
2043 
6-320 
1-313 


aiberia. 
Rtd. 
39-37 
44-00 


1-29 

4-18 
2-52 
5-02 
1-58 


101062,  G.      96-44,  G.      96-15,  Arfv.    97-582,  G.      97-96,  G. 


Hie  action  of  these  Tarieties  before  the  blowpipe  ig  quite  yajious.  In  general,  they 
intumesce  more  or  less,  some  ibang  readily,  particularly  those  which  contain  lime,  otben 
assuming  a  slaggy  appearance,  wimoiit  meltrng,  while  others,  especiaUy  the  red  -nne^t 
are  not  acted  on  at  all.  When  heated,  they  euibit  polarity,  the  most  modified  eztremi^ 
becoming  positive,  and  the  other  negative.  In  this  respect  it  resembles  other  bemihednJly 
modified  crystals.  At  a  certain  temperature  it  loses  its  polarity,  but  exhibits  it  again  on 
coding.  Its  polarity  continues  with  the  decrease  of  temperature,  until  it  reaches  32^  F. ; 
a  contmued  increase  of  cold  re-excites  the  electric  polarity,  though  with  reversed  poles. 
If  the  excited  crystal  be  broken,  each  part  thus  produced  will  equally  poeseas  polarily ; 
and  even  in  the  powdered  state,  it  retains  is  pyro-electricity. 

Obs.  The  different  colors  presented  by  this  species  have  ^ven  rise  to  names  desunsa- 
ling  these  varieties.  Blue  tourmalines  have  been  termed  indtcoliUf  from  their  indigo-bhK 
color ;  red  tourmalines,  ruheUiUi  and  to  the  black,  the  name  8ckorl  was  formerly  applied. ' 

Tourmaline  is  usually  found  in  granite,  gneiss  or  mica  slate.  It  also  occurs  in  dolomite 
or  primitive  limestone.  Its  crystals  are  frMjuently  very  long,  and  pierce  the  gangue  in 
every  direction.  Occasionally  they  occur  shwMt,  not  fonger  tl^  brood.  TTie  loi^  aystab 
are  seldom  perfect  at  both  extremities^ 

Black  tourmalines,  of  a  large  size,  occur  in  Greenland,  at  Horlber^,  near  Bodenniais, 
ki  Bavaria ;  at  Karinhrieka  in  Sweden ;  and  near  Bovey  in  Devonshire.    Small  bnlliaiit 
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crystalt  are  met  with,  imbedded  in  decomposed  Uddipar,  at  Andrea8bei|r  in  the  Hartz, 
fonniiig  the  variety  called  Apkriziie.  Rubellite  occurs  in  a  species  of  bthomai^,  near 
Ekatherinenbm]^  in  Siberia ;  pale  yellowish  brown  crystals  arc  found  in  talc,  at  Windisch 
Kappell,  in  Carinthia ;  white  specimens  come  from  St  Gothard  and  Siberia. 

in  the  United  States,  ma^^n^Soent  specimens  of  red  and  men.  tourmalines  have  been 
fomid  at  Paris,  Maine.  Some  transparent  crystals  from  this  locality  exceed  an  inch  in 
diameter,  and  present  a  ruby-red  color  within,  surrounded  by  green ;  or  are  red  at  one 
extremity,  and  green  at  the  other.  Blue  and  i^nk  varieties,  conmionly  imbedded  in  lepi- 
dolite,  are  still  to  be  obtained  at  this  place.  Red  and  green  tourmalines  occur  also  at 
Chesterfield,  Mass.,  in  a  narrow  vein  of  granite  traversing  gneiss  along  with  albite,  ura- 
niCe,  and  pyrochlore.  The  crystals  are  commonly  small  and  curved,  nearly  opaque,  and 
exceedingly  frangible.  Green  crystals  often  contain  distinct  prisms  of  red  color,  espe- 
cially wl^n  they  occur  in  smoky  quartz.  Blue  tourmalines  also  occur  at  this  locali^.  At 
Go^en,  Mass.,  similar  varieties  occur,  and  the  blue  tourmaline  is  met  with  in  greater  per- 
fection. Norwich,  New  Braintree,  and  Carlisle,  Mass.,  afibrd  ffood  black  tourmalines ; 
also  Alstead,  Acworth,  and  Saddleback  Mt,  N.  H.,  and  Streaked  Mountain,  Me.  Laige 
brownish-black  tourmailines  in  perfect  crystals  are  abundant  in  steatite  at  Orford,  N.  H. 
Oreen  and  black  tourmalines  are  ibund  with  beryl  and  feld^Nir  at  Albany,  Me.  Perfect 
crystals  of  a  dark  brown  color  occur  in  mica-slate  near  Lane's  mine,  Monroe,  dam,  lliev 
are  mmetimes  two  inches  in  length  and  breadth.  Haddam,  Conn.,  aflbrds  interesting  black 
crystals  in  mica  slate  with  ant}K>phyIlite,  in  granite  with  iolite,  and  at  the  gneiss  quarries. 
Near  Gonvemeur,  N.  Y.,  light  and  dark  brown  touimalines,  often  in  highly  modified  crys- 
tals, occur  with  apatite  and  scniolite  in  granular  limestone;  also  in  simple  pnsms  in  the  same 
rock  near  Port  Henry,  Essex  Ca;  also  at  Schroon,  with  chondrodite  and  scapolite.  Inter- 
esting black  crystals  are  obtained  at  the  chr^soberyl  locality  near  Saratoga,  N.  Y.  At 
Kingsbridge,  N.  Y.,  brown,  yellowish  or  reddish  brown  crystals  occur  in  dolomite.  A 
grey  or  bloish-giey  and  ^rreen  varieties  in  three-sided  prisms  occur  near  Edenville.  Short 
black  crystals  are  found  m  the  same  vicinity,  and  at  Kocky  Hill,  sometimes  five  inches  in 
diameter.  A  mik  southwest  of  Amity,  yellow  and  oinnam<m  colored  crystals  occur  with 
spinel  in  cale  qwr;  also  near  the  same  village  a  clove-brown  varietv  associated  with  horn- 
blende and  mtile  in  granular  limestone.  JPranklin  and  Newton,  N.  J.,  also  afibrd  inter- 
esting black  and  brown  tourmalines  in  limestone  associated  with  spinel  Near  New  Hope, 
cm  a^  Delaware,  huge  black  crystals  occur,  in  which  the  prismatic  faces  are  very  short 
and  sometimes  almost  obsolete. 

Red  tourmaline,  when  transparent,  and  free  from  cracks  and  fissures,  admits  of  a  high 
pobdi,  and  forms  a  rich  and  costly  gem.  A  epecimen  from  Siberia,  presented  to  Mr. 
Grenville  by  the  king  of  Ava,  and  now  in  the  British  museum,  was  valued  at  £500 
alerting.  Ine  yellow  tourmaline,  from  Ceylon,  is  but  little  inferior  to  the  real  topaz,  and 
is  often  sold  for  this  gem.  The  green  specimens,  when  transparent  and  firm,  are  also 
highly  esteemed,  but  the  tint  of  cdor  is  commonly  dingy.  Paris,  Me.,  has  afforded  splen- 
did |fems  of  both  green  and  red.  The  Siberian  red  tourmaline,  cut  en  caboehon,  exhibits 
a  milk-white  chatoyant  lustre. 

It  has  been  eappimed  that  tourmaline  was  known  to  the  ancients  under  the  name  of 
IftKtarhtm,  (Xvyco^piov,)  which  is  described  as  having  electrical  properties.  This  name« 
however,  was  more  probably  applied  to  some  variety  of  amber,  whic^  was  so  called  from 
Hb  supposed  origin  from  the  urine  of  the  Ivnx.  The  identity  of  the  rod  tourmaline  with 
the  hyacinth  of  the  Greeks,  is  more  probable.  The  other  varieties  were  either  unknown, 
or  possibly  united  under  a  common  name  with  other  qiecies  of  the  same  color.  The  tour- 
maline received  no  attention  from  the  modems  tiU  Lemery,  inthe  year  1717,  published  his 
discoveries.  The  word  tourmaline  is  a  corruption  of  the  name  for  this  mineral  at  Ceylon, 
whence  it  was  first  brought  into  Europe.  The  name  9chorl,  which  has  been  applied  to 
the  black  tourmalines,  ami  also  some  other  mineral  species,  is  reported  to  have  been  derived 
from  Schoilaw,  the  name  of  a  village  in  Saxony,  which  aSbrded  specimens  of  this  variety. 

BERYL.    Bbktllus  hbxagoncs. 

Etaombobedral  Emarald,  M.  BeryL  Aquamarine.  Bmsragd.  Eraeraude,  H.  BMsltet  Uszabedru^ 
B^m.    Davldflanlte,  AidkcribMi.    BfipvWoi.     Zfiapayiof. 

Primary  fornix  a  hexagonal  prism.  Secondary  forms :  fig.  125, 
PL  II,  also  the  annexed  figures;  M:e=119o  53',  P:e=150o  g', 
M :  e''=139o  1',  P :  e''=130o  59'.   Cleavage  basal ;  lateral,  indistinct. 
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Imperfect  crystallizations :  rarely  coarse  columnar ;  occasionally 
large  granular. 

1.  2. 


f^^^^^ 


M 


BtddaiD,Ct 


Siberia. 


H.=7-5— 8.  G.=2-732,  Haidinger,  emerald  variety  ;  2*678,  an 
apple  green  variety.  Lustre  vitreous  ;  sometimes  resinous.  Streak 
white.  Color  green,  passing  into  light-blue,  impure  yellow,  and 
white.  The  brightest  of  these  colors  is  emerald-green.  Transpa- 
rent— subtranslucent.     Fracture  conchoidal,  uneven.     Brittle. 

Compontion,  according  to  Klaproth  (Beit  iii,  229  and  219)  and  BeneUoa,  (AfhamL 
IT,  192,) 


Emtrtti. 

Beryl, 

Broddba 

aUca,                       68-50 

66-45 

68-35 

Alumina,                   15*75 

16-75 

17-60 

Ghicina,                    12-50 

15-50 

1313 

Oxyd  of  chromium,     0*30 

Peroxyd  of  iron,           1*00 

0^ 

0-72 

Oxyd  of  Columbium, 

0-27 

Lime,                          0-25cn.98-30,  K. 

:99-30,  K. 

:100H)7,R 

Transparont  rarieties  become  clouded  before  t^  blowi»pe ;  at  a  high  temperature  the 
edges  are  rounded,  and  ultimately  a  vesicular  scoria  is  formed.  A  transparent  coloileM 
glass  is  obtained  with  borax. 

Obs.  Emerald  and  beryl  are  varieties  of  the  same  species,  and  are  distinguished  menlj 
by  their  color ;  the  former  including  the  rich  green  transparent  specimens  which  owe  thor 
color  to  oxyd  of  chrome,  the  latter  those  of  other  colors.  They  were  first  united  in  one 
wpecieB  by  Wallerius.  llie  finest  emeralds  are  found  in  a  vem  of  ddomite,  which  tza^ 
verses  a  hornblende  rock  at  Muso,  near  Santa  F6  de  Bogota,  in  Grenada.  A  perfect  hex- 
agonal crystal  irom  this  locality,  two  inches  long,  and  about  an  inch  in  diameter,  is  in 
the  cabinet  of  the  Duke  of  Devonriiire.  It  weigl^  8  oz.  18  dwts.,  and,  though  cootuninf 
numerous  flaws,  and  therefore  but  partially  fit  for  jewelry,  has  been  valued  at  150  guineas. 
A  more  splendid  specimen,  though  somewhat  smaller,  it  weighing  but  6  oz.,  is  in  the  pos- 
session of  Mr.  Hope,  of  London.  It  cost  £500.  Emeralds  of  less  beauty,  but  raoeh 
larger,  occur  in  Siberia.  One  specimen  in  the  royal  collection  measures  14^  inches  kng 
and  12  broad,  and  weighs  16|  pounds  troy :  another  is  7  inches  long  and  4  broad,  and 
weighs  6  pounds  troy.  Mount  Zalora,  in  Upper  Egypt,  affi>rds  a  less  distinct  variety, 
and  was  the  only  locality  which  was  known  to  the  ancients.  Other  localities  are  Canjar- 
gum,  in  Hindostan,  and  Salzburg,  where  it  is  imbedded  in  mica  slate. 

Flinv  speaks  of  the  finest  beryls  as  those  "  qui  viriditatem  puri  maris  imitantur,"— 

Sretn  like  the  tea — and  crystals  of  beautifiil  shades  of  sky-blue,  or  mountain-green  ars 
ence  termed  aqua-marine.  This  variety  is  found  in  Siberia,  Hindostao,  and  ^iaziL  la 
Siberia,  they  occur  in  the  granite  district  of  Nertschinsk,  and  in  the  Uralian  and  Altai 
*  ranges  of  Siberia.  Thej  have  been  obtained  exceeding  a  foot  in  length ;  they  are  oom- 
monlv  very  deeply  striated  longitudinally.  The  most  splendid  q>ecimen  of  this  variety,  of 
which  we  have  any  account,  belongs  to  Don  Pedro.  It  approaches  in  size,  and  also  form, 
the  bead  of  a  cal^  and  exhibits  a  crystalline  stractare  only  on  one  aide :  tlie  rest  is  water* 
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TIm  Bpednien  is  perfbotfjr 

•green.    Less  ckar  ciystalv 

of  harjl  Qocnr  at  the  Moarne  Mocmtains,  Iiekiid,  covmtr  Down ;  at  Caimgorum  in  Ab* 


or  mote  than  18i  pmmda. 
tnuuparent,  and  without  a  flaw ;  its  odor  is  a  fine  pale  bc^e-gieen. 


erdecnshire  ^  at  liinoges  in  France ;  Fbbo  and  Broddbo  in  Sweden ;  Bodenmais  and 
Rabeostein  in  Bavana,  and  elaewhefe. 

Bervls  of  smmtie  dimenaiona  have  been  lound  in  the  United  Statea.  The  most  re- 
markable locaHties  are  at  Acworth,  N.  H.,  and  Royateton,  Mass.  One  hexagonal  prism 
ftom  the  former  locality  weighed  d40  pounds,  and  measured  four  feet  in  lengw,  with  the 
Imteral  faces  5|  inches  across ;  its  coknr  was  bluish-gieen,  ezc^  a  foot  at  one  extremity, 
which  was  dull  green  and  yeUow.  Smaller  cr^rstals  of  a  pale  yellow  color,  have  beeo 
abondant  at  the  same  locanty,  but  are  now  obtamed  with  difficulty.  Scnne  spedmeDS  haye 
a  hooey  or  urax-ydlow  color.  At  Royalstoni  one  ciTstal  has  been  obtained  exceeding  a 
foot  in  kngth.  Hie  smaller  prisms  are  often  limpkC  and  a  varietY  of  a  yellowish  eolor 
forms  a  beautiful  ^[em,  resemUing  chrysolite.  The  colors  are  mostly  aquamarine^jrass- 
green,  and  yc^ownh-green,  and  the  specimens  are  remarkable  for  thor  beauty.  'Ae  k>- 
oaH^  is  in  the  southeast  part  ot  Royalston,  near  the  school-house,  on  the  land  of  Mr. 
C^tarke.  The  best  crystals  are  imbedded  in  quartz.  At  Barre,  Mass.,  there  is  aaother 
aimHar  locahty,  though  less  remarkable ;  dso  at  Pearl  Wl,  in  Fltchburg,  Goshen,  and 
Chssterfield,  Mass.  Albany,  in  Maine,  and  Norwich,  a  few  miles  above  Bethel,  towards 
Waterford,  a^nrd  fine  large  beiyls,  with  green  and  black  tourmalines ;  beiiutifVil  erystals, 
often  large,  are  also  obtained  at  Streaked  Mountain,  with  black  tourmaline  and  mica. 
Bowdoinham  and  Topham  contain  other  k>calities  of  note ;  the  crystals  are  pale  green  or 
yeDowish-white,  and  occur  in  veins  of  gre^c  granite :  also,  Georgetown,  Parker's  Island, 
at  the  mouth  of  the  Kennebec  Wilmot,  N.  H.,  afiurds  fine  beryls.  Highly  interesting 
erystals,  with  modified  tenninatioos,  (fig.  1,)  occur  at  Haddam,  Omn.,  in  a  feldspar  vein  in 
gneiss,  on  the  east  side  of  the  river.  The  crystals  are  limpid  at  the  extremity  for  about  a 
twelfth  of  an  inch,  as  indicated  by  the  dotted  line  in  figure  1.  The  chrysoberyl  lo- 
cality affords  less  interesting  specimens ;  and  also  the  Middletown  feldspar  quarry,  and 
the  gianite  of  Chatham,  near  the  cobalt  mine.    At  Monroe,  Coim.,  bervl  occurs  in  a  gra- 

'  ivein,  and  the  crystals  are  often  composed  of  several  pieces  separated  by  plates  (^quarts, 
f.  38,  p.  51.)    Good  crystals,  sometmies  ten  or  twelve  inches  in  length,  and  an  inch 


and 


/T 


I  a  half  in  diameter,  occur  with  black  tourmalines,  at  Leyperville,  Pennsylvania,  about 
a  mile  and  a  half  finom  Chester. 

The  emerald  is  supposed  to  derive  its  color  from  the  presence  of  a  miirate  quantity  of 
oxyd  of  chrome,  and  beryl  fiom  oxyd  of  iron.  Thisspecies  afiSnds  some  of  the  most  spfen- 
did  ornaments  to  the  oabmet  of  the  mineralogist  The  emerald  is  among  the  richest  of  gems. 

EUCLASR    BuYLLUS  ehomboidbub. 
Prlinurtic£iMnad,Jir.   EueJai,  IT.   EuclaM,J5r. 

Primary  form^  a  right  rhombo\dal  prism; 
M  :  T=13(P  6(y  Secmdary  farm :  Cleavage 
highly  perfect  parallel  to  P  ;  less  distinct  parallel 
with  M  and  T, 

H.=7-6.  G.=2-907,  Lowry ;  3-098,  Haidinger. 
Lustre  vitreous.  Streak  white.  Color  pale 
mountain-green,  passing  into  blue  and  white. 
Transparent:  occasionally subtransparent  Frac- 
ture conchoiaal.    Yery  brittle  and  fragile. 

C0mpo9itiony  according  to  Benelhis,  (K.  V.  Ac.  H.  1819,  p.  136,) 
Silica,  43-22 

Alumina,  30*56 

Glucina,  21-78 

Peroxyd  of  iron,  2-22 

Oxyd  of  tin,  0-70=«98-48 

Strongly  heated  in  the  blowpipe  flame,  it  intmnescee  and  becomes  white,  and  melts  to 
«  white  enamel,  if  the  temperature  is  still  futher  increased.  It  becomes  electric  by  fric- 
tion, and  when  once  excited,  retains  this  property  fi>r  isver^  hours.    Exhibits  dooUe  re- 
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Obs.  Eudase  wbs  originally  broogfat  bom  Tem ;  it  hss  nioe  been  obtaiiied  in  flie 
mining  district  of  Villa  Rica,  in  Brazii  It  is  said  to  occur  in  chlorite  slate,  restinf  on 
sandstone.  According  to  Prot  Shq>ard,  euclase  occurs  in  thin  tabular  crystals  at  the  To- 
paz locality,  Trumbull,  Conn. 

Euclase  ^nenerally  possesses  an  agreeable  and  unilcnm  color,  and  will  reoaTS  a  higk 
polish ;  but  it  is  oieless  as  an  ornamental  stone,  on  acooant  of  its  brittleness.  Hus  pnp- 
erty  led  Haiiy  to  giye  it  the  name  it  bears,  from  c0,  eatily,  and  cXaw,  to  break. 

PHENACITE.      BkrYLLUB  RHOMBOHEDftDS. 

Bhomboliedral  Emerald,  Jf.    Phenakit,  NordaukiSldy  K.  V.  Ac.  H.  1833,  p.  leo,  sad  Poeg.  xzxi,  57. 

Primary  form,  an  obtuse  rhombohedron  ;  R  :  R=115°  25',  ac- 
cording to  Nordenskiold  ,  116°  40',  according  to  Beirich.  Sec- 
ondary forms :  figs.  109  and  111,  PI.  II  ;  also  the  two  combined. 
Cleavage,  according  to  Beirich,  parallel  to  the  primary  faces. 

H.=8.  G.=2-969,  Nord.  Lustre  vitreous.  Colorless ;  also> 
bright  wine-yellow,  inclining  to  red.  Transparent— opaque.  jFVoc- 
ture  similar  to  that  of  quartz. 

Composition,  according  to  Hartwall,  Silica  55'14,  glucina  44*47:=99*61,  with  a  trace  of 
magnesia  and  alumina.  Alone  before  the  blowpipe  it  remains  unaltered  ;  but  with  boni 
fuses  to  a  transparent  glass.    With  soda  it  afiSsrds  a  white  enamel 

Obs.  It  occurs  with  emerald,  imbedded  in  mica  slate,  in  Perm,  85  wosts  6om  Ekatb- 
erinenburg ;  also,  accompanied  by  quartz,  in  the  brown  ore  of  Framont  It  was  namei 
by  Nordenskiold,  its  discovereri  from  ^iva(,  a  deceiver,  in  allusion  to  its  having  beaa 
mistaken  for  quartz. 

CHRYSOBERYL.    SAPPRmim  HECtAirouLA. 
Prinnatic  Corundum,  JU.    Cymopbane,  H.    Kriaoberfl,  fT.    Alexandrite. 

Primary  form,  a  right  rectangular  prism.     Secondary  forms: 

2. 


OreeoisldfN.T. 


GreenAeid,N.T. 


CrMifk-H  N/V, 
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S  :  c=120o  7^  e :  e  (adjacent  planes)=119o  46^,  jg  :  tf=l26<5  2(y, 
a :  a  (adjacent  planes)=l39<^  53',  a :  e=!33o  8'.  Cleavage  parallel 
to  M  ;  less  distinct  parallel  to  m-  Compound  crystals :  figs.  3.  4, 
5,6. 

H.=8-5.  G.=3-5— 3-8  ;  3-597,  from  Haddam,  Conn. ;  3-733, 
from  Brazil ;  3-689,  from  the  Ural,  Rose.  Lustre  vitreous.  Streak 
white.  Color  asparagus-green,  grass-green,  emerald-green,  greenish- 
white,  and  yellowish-green :  sometimes  raspberry  or  Columbine  red 
by  transmitted  light.  Transparent — translucent.  It  sometimes  pre- 
sents a  bluish  opalescence  internally.  Fracture  conchoidal,  uneven. 


Alumina, 
Glucina, 
Silica, 

Protozyd  of  iron, 
Ozyd  of  'ntanium, 
Moisture, 


Campotitioih  according  to  Seybert,  (SilHrnan's  J.  yiii,  109,)  Thomson,  (Min.  i,  401,) 
and  Damoor,  (Pogg.  lix,  120,) 

Haddam.  Brazil.  Brazil.  Haddam. 

73-60  68-666  76-752  75-26 

15-80  16-000  17-791  18-46 

4.OQ  5*999  

3-38  4-733  4-494  Peroxyd,  4-03 

100  2-666  — 

0-40  0-666  Volatile  Matter,  0-480    Sand,     1-45 


9818,  S.         98-730,  S.  99-517,  T.         99-20,  D. 

Akme  before  the  blow|npe  miaUered ;  with  soda,  the  surface  is  merd/  rendered  dulL 
With  borax,  or  salt  of  pho^horus,  it  fuses  with  great  difficulty. 

Obs.  Chr^beryl  occurs  in  Brazil,  and  also  Ceylon,  in  rolled  pebbles,  in  the  alluvial 
defxieits  of  rivers ;  also  in  the  Ural  in  mica  slate  with  bervl  and  phenacite ;  this  variety, 
which  is  of  an  emerald-green  color  and  Columbine  red  by  transmitted  light,  has  been 
called  Alexandrite.  It  is  supposed  to  be  colored  by  ohrome  and  to  bear^the  same  relation 
to  common  chrysoberyl  that  the  emerald  does  to  beryl.  M  Haddam,  Ccmn.,  it  occurs 
dystalHzed,  in  granite  traversing  gneiss,  and  is  associated  with  tourmaline,  garnet,  beryl, 
automolite,  and  Ccdumbite.  It  is  found  also  in  the  same  roek  at  Greenfield,  near  San- 
toga,  N.  Y.,  accompanied  by  tourmaline,  garnet,  and  apatite,  and  numerous  interesting 
fi^nes  of  crystals  have  been  given  by  Beck,  in  his  late  Report,  ttam.  which  the  last  three 
of  the  above  are  copied,  (p.  376.) 

When  transparent  and  free  from  flaws,  and  of  sufficient  size,  ohr]r8oberyl  is  cut  with 
feoets,  and  forms  a  beautiful  yeUowish-green  gem.  If  opalescent,  it  is  usually  cut  en 
eaboehott. 

Chrysoberyl  signifies  golden  beryl,  (rp^aos,  golden,  0^\\»f,  berylf)  and  was  so  named 
in  allusion  to  its  color ;  it  was  first  established  as  a  distinct  species  by  Werner,  (Berg.  J. 
3  Jahrg.2  B.  54.)  The  same  name  was  emf^ed  hf  the  ancients  for  a  different  mineral, 
which  possibly  was  chrvsoprase.  llie  name  dymophane,  fiom  Kiffia,  %oave,  fmi¥i>>,  to  ap- 
pear, was  apfdied  to  this  species  on  account  of  the  peculiar  opakscence  it  sometimes 
exhibits. 


SPINELb    Saptririts  octahkdra. 

Dodeeahedral  Comndom,  .V.  and  J.   Ceylaafte.    PleoMMe.    SptaeUe  Raby.    Baiaa  Ruby, 
dine  Ruby.    Rubtcdle.    Candite,  Botimon.    ZeUanit,  fT.    Alumine  Magntei^e  or  Spinalis  M. 

Primary  form^  the  regular  octahedron. 
Secondary  forms  :  PI.  I,  figs.  3,  7,  9,  3+9, 
17,  21,  and  3+9+17,  as  in  the  marginal  fig- 
ure, which  represents  a  crystal  from  Ham- 
burgh, N.  J.  Cleavage  octahedral,  though 
obtained  with  difficulty.  ^  Compound  crys- 
tals :  fig.  12S,  PL  II ;  composition  parallel 
with  a  face  of  the  octahedron. 

H.=8.   G.  (according  to  Haidinger)=3-&23, 
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a  red  transparent  variety ;  3-576,  a  black  opaque  variety  called 
Ceylanite.  Lustre  vitreous;  splendent— nearly  dull.  Streak 
white.  Color  red  of  various  shades,  passing  into  blue,  green,  yel- 
low, brown,  and  black ;  occasionally  almost  white.  Transparent— 
nearly  opaque.    Fracture  conchoidal. 


Ctrnposition,  according  to  Boraeliu8,  Thomuwii,  AWch,  Dewotfla,  aad  Damoor,  (Ai» 

de  Ch.  vii,  173, 1843,) 

Dark  mm     Black  from 
Bhie.           ftomU.S.           U.S.                     K«L 

PUvmmgU.    Haddaik 

Sffica,             5-48             5-620           5-596                   202 

2            0-96 

Alumina,      72-25           73-308         61-788                69-01 

68          75-53 

Magnesia,     14-63            13-632          17-868                 26-21 

12          17-93 

PiotojLiion,   4-26             trace          10-564                  0-71 

16PeiQx.406 

lime,              —             7-420           2-804                   — 

—            — 

Water,  —  —  0.98oJ^J 


110         —  — 


ffrann 


96-62,  Berz.  99-980,  Hl  99-600,  Tli.         99-05,  Ab.  98,  D.   98-48,  Da. 

Alone  bofoie  the  blowpipe,  infbmble ;  the  red  Tazieties  change  to  brown,  and  evoi  bbek 
and  opaoae  as  the  temperature  inoreaaes,  and  on  cooling  Mcome  first  green,  and  tha 
nearly  colorless,  and  at  last  resume  their  red  color.  Fuses  with  diifioulty  min|[led  with 
borax,  but  somewhat  more  readily  with  salt  of  phosphorus.  Hie  black  raneties  yield  a 
deep  gieen  globule  owing  to  the  large  amount  of  uon  they  contain. 

Obs.  The  specimens  of  this  species  have  been  denominated,  according  to  tiieir  ooion, 
as  follows ;  the  name  pUonatte  has  been  applied  to  the  black  varietieB  ;  9pmeUe  nthf  to 
the  scarlet  odored ;  baUu  ruby  to  the  rose-red ;  ruhieeUe  to  the  yellow  or  oran|ne-red;  and 
ahnandine  nJfy  to  the  yiolet  colored,  llie  oriental  ruby  bekmgs  to  tlM  species  sapphire. 
Spinel  occurs  imbedded  in  granular  limestone,  and  with  calcareous  flfnr  in  sopeatiDft 
and  gneiss.    It  also  occupies  the  cavities  of  yolcanic  rocks. 

Jn  Ceylon,  Siam,  and  other  eastern  countries,  H  occurs,  of  beautiftil  oolois,  in  nlled 
pebUes  in  the  channd  of  rivers.  The  pleonaste  variety  is  found  at  Candy,  in  Ceyko,  and 
Deuce  was  called  Candite^  by  Boumon.  At  Aker,  in  Sudermannland,  Sweden,  it  is  Iband 
of  a  pale  blue  and  peail-gray  color,  in  primitive  limestone.  Small  Uack  eijstala  of  splca- 
dent  lustre  occur  at  Vesuvius,  in  the  ancient  scoria  of  Mount  Somma,  associated  with  mict 
and  idocrase:  also  imbedded  in  compact  Gehlenite,  at  Monzoni,  in  the  FaasathaL 

FVom  Amity,  N.  Y.,  to  Andover,  N.  J.,  a  distance  of  about  thirty  miles  is  a  region  of 
— nular  limestone  and  serpentine,  in  which,  localities  of  spinel  abound.    At  Amity  crjs- 

I  are  occasionally  found  sixteen  inches  in  diameter;  and  one,  collected  by  Dr.  Heron, 
weighs  forty-nine  pounds;  it  is  in  three  pieces  and  contains  cavities  studded  with  ciystak 
of  corundum.  They  occur  of  various  shades  of  green,  black,  brown^  and  less  oonmMoly 
red,  along  with  chondrodite,  and  other  minerals.  A  mile  souUiweet  of  Amityt  on  J.  Ijiy- 
ton*s  farm,  is  one  of  the  most  remariEable  localities ;  also  on  W.  Raynor's  fium,  a  mOe  to 
the  north ;  another  half  a  mile  north,  afibrdin^  grayish-red  octahedrons ;  and  otiMfs  tofhe 
aondi.  Localities  are  numerous  about  Warwick,  and  also  at  Monroe  and  Cornwall,  (hough 
lees  fo.vorable  for  exploration  than  those  at  Amity.  Fhmklin,  N.  J.,  affi>rds  crystals  of  nch 
shades  of  black,  blue,  green,  and  red,  which  are  sometimes  transparent,  and  a  Umsh-greea 
oeylanite  variety  here,  bas  the  lustre  of  polished  steel ;  Newton,  N.  J.,  peari-giay  cintoli 
along  with  blue  corundum,  tourmaline,  and  rutile;  Bryan,  red,  brown,  green,  and  obck 
oofon,  along  with  chondrodite.  At  Steriing,  Spaita,  and  Vernon,  N.  J.,  are  other  locali- 
ties. Li|^t  blue  spinels  occur  sparingly  in  limestone  in  Antwerp,  Jefifarson  Ca,  N.  T., 
two  and  a  half  miles  south  of  Oxbow,  and  in  Rossie,  two  miles  north  of  Somornfle,  St 
Lawrence  Co.  Green,  blue,  and  occasionally  red  varieties  occur  in  granvdar  limfifton*  at 
Bolton,  Boxborough,  Chelmsford,  and  Littleton,  Mass.  Soft  octahecnal  cryatids  ocev  m 
Warwick,  which,  according  to  Beck,  are  spinels  permeated  with  steatite  or  sopenline, 
(Min.  N.  Y.,  p.  318.)    They  have  been  considered  pseudomoi]^ 

A  green  spmel,  from  the  Schischimskian  mountains  near  Slatoust,  has  been  described 
by  Rose,  under  the  name  of  CkJorotpmel    G.b3*591 — 3*^4.    Color  giass-green. 

Compontion,  according  to  Rose,  (Fogg.  1.  653,)  Alumina  64-13,  magnesia  26-77,  per- 
oxyd  of  iron  8-70,  lime  0^7,  oxyd  of  copper  0-27=10014 

llie  fine  ooloiedi|iinel8,whm  of  large  nxe,  are  higUy  esteemed  as  gems.    ITusqwcies 
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3-84                                  1-29 

6(H)0 

5514                               5709 

525                                  2-22 

94-25 

3(H)2                               3480 

9-25-ii98-35,  £. 

5-85=100-10,  A.  ProtojL4-55. 
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was  firrt  flepanted  from  npphhe  bj  Hafty,  with  which  it  was  eonfoimded  bj  B01116  de 
Lisle  and  Werner. 

AUTOMOLITE.    SAPPHnius  butoka. 
Octahadnl  Conuiduni,  A*,  and  J.   Gabnlte,  L*   Splnelle  ZliictAre,  AiiUMnolite,  B. 

Primary  fortny  the  regular  octahedron.  Secondary  form :  fig. 
21,  PI.  I.  Cleavage  octiuiedral,  perfect  Compound  crystals  sim- 
ilar to  fig.  129,  Pi.  n. 

H.=7*5 — 8.  G.=4-261,  Ekeberg ;  sometimes  contains  galena  in- 
terspersed, and  then  gives  a  higher  specific  gravity.  Lustre  vitre- 
ous, inclining  to  resinous ;  commonly  rather  dull.  Streak  white. 
Color  dark  green,  or  black.    Subtranslucent — opaque. 

Can^fomHonf  acoordiiig  to  Ekebeig,  (Afhand.  i,  84,)  and  Afaich,  (Fogg,  zziii,  332,) 

Silica, 
Ahnnina, 
Magnesia, 
Ozyd  of  zinc, 
Peioxyd  of  iron, 

Inibsible  alone  before  the  blowpipe,  and  nearly  so  with  borax  or  salt  of  phosphorus. 
With  soda  it  melts  imperiectlj  to  a  daik  colored  scoria,  which,  when  fosed  agrain  wiih  the 
same  reagent,  deposits  on  the  charcoal  a  ring  of  oxyd  of  zinc. 

Ob&  It  occurs  in  talcose  slate,  at  the  mines  of  Nafversberg  and  Eric  Matts,  near 
Fahhm  in  Sweden,  and  is  associated  with  galena,  blende,  garnet,  Gadolinite,  &c.  At 
Haddam,  Conn.,  it  is  associated  with  chrysoberyl,  benrl,  garnet,  and  Columbite. 

This  species  was  discovered  by  the  cdebratea  Swedif^  chemist,  Gahn,  and  was  named 
in  consequence  Gahnite.  It  was  afterwards  named  autoinoUte  by  Haiiy,  from  avronoXos,  a 
deserter,  in  allusion  to  the  presence  of  oxyd  of  zinc  in  this  mineral,  although  it  has  no  re- 
semblance to  an  ore. 

DYSLUTTE.    Saffhirus  infusujs. 

Primary/arm^  the  regular  octahedron.  Secondary  farm  :  fig. 
9y  PI.  I.  Cleavage  rather  imperfect  parallel  with  the  primary  faces. 
Sur&ce  rough. 

H.=7'5 — 8.  G.=4'661.  Lustre  vitreous,  inclining  to  resinous. 
Streak  paler  than  the  color.  Color  yellowish-brown  or  grayish- 
brown.    Subtranslucent— opaque.    Fracture  conchoidal. 

CmnpotUion,  according  to  Tliomaon,  (Min.  i,  221,)  Alumina  3(M90,  oxyd  of  zino 
16-80,  peroxyd  of  iron  41*934,  protoxyd  of  manganese  7*6,  Silica  2*966,  moisture  0*4 
»100-19. 

Assumes  a  red  color  before  the  blowpipe,  winch  it  loses  on  coofing  without  any  change 
fkam  its  original  appearance.  Dissolves  slowly  in  borax,  and  not  at  aD  in  caroonate  ai 
8oda  or  salt  of  phosphorus.  The  bead  obtained  with  borax  has  a  deep  garnet  red  color, 
and  is  transparent 

Oifr  It  occurs  in  small  quantity  at  Sterling,  N.  J.,  disseminated  through  laminated 
ealcaraooi  ^ar,  and  associated  with  FranUinite  and  Trooetite. 
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DSI^IPTITE   MIBTBRALOGT. 
^^  SAPPHIRE.    Satphuiub  ebombohbdia. 

y 

Rbomboibedral  Corandum,  M,    Corandnoi.    Emefy.    Orianul  AmeUgrtt.    Oriental  T«| 
Emcnld,  Ametbyfft.   Adamantiiie  8ptf.    Balumtrfn.    lliBli|et    Korond.    "^ 
Corindon.    Atteria,  •/ P/uiy. 


LV  ^ 


Primary  form^  an  acute  rbombohedron  ;  R :  R 
=86°  &.  Secondary  form :  R :  «=«=136o  67'.  R :  o 
=154°  li',  a :  0=118°  51',  o :  e^lSl^  y.  Cfcora^e 
parallel  with  a,  in  some  varieties^  perfect,  but  istar* 
rupted  by  conchoidal  fracture ;  imperfect  commonly 
in  the  blue  variety.  Imverfwt  crystallizations : 
in  layers  parallel  to  R^  frequent ;  granular,  often 

^^iZZlb^^  £u9.  b.=3-909— 416.  Lustre  vitreous ;  in 
some  8}iecimens  inclining  to  pearly  on  the  plane  a. 
Streak  white.  Color  blue,  red,  yellow,  brown,  gray,  and  nearly 
white.  The  transparent  blue  varieties  possess  the  highest  specific 
gravity,  and  the  red  the  least.  Several  varieties,  when  cut  en  cabo- 
chon,  m  a  direction  perpendicular  to  the  axis  of  the  prism,  exhilHt 
a  bright  opalescent  star  of  six  rays,  corresponding  to  the  hexagonal 
form  of  the  crystal.  Transparent — translucent.  Fr€u:i%tre  con- 
choidal, uneven.    When  compact,  exceedingly  tough. 

Sappliire  is  pure  alumina  ciystaUized.  The  silica  that  diffisrent  analyses  have  appeand 
to  detect  in  it,  has  probably  been  derived  from  the  mortar  in  which  the  minfiEal  was  ata»- 
ded.  It  is  unaltered  in  the  blowpipe  flame,  both  alone  and  with  soda ;  it  fuses  eaatitidj  wA 
borax,  though  with  ffreat  difficulty ;  and  also,  if  pulverized,  with  saltof  phoaphoras.  It  it 
not  attacked  by  acids.  Friction  excites  electricity,  and  in  polished  speoimeBs  the  efects- 
cal  attraction  continues  for  a  considerate  length  of  time. 

Obs.  The  species  sapphire  includes  corundum  and  emery,  in  addition  to  the  fineij 
colored  varieties  that  have  always  borne  this  name.  Corundum  includes  the  my  ana 
darker  cobred  opaque  crystallized  specimens ;  emecy,  all  massive  varieties.  The  rti 
sapphire  is  sometmies  called  the  Oriental  ruby  ;  the  yeUow,  topas  ;  the  green,  emtrM; 
violet,  omethytt;  and  hair-brown,  adamantine  epar. 

Sapphire  is  principally  found  in  the  beds  of  rivers,  dther  in  modified  hexagonal  ftmoOf 
or  in  rolled  masses,  and  is  accompmnied  by  grains  of  magnetic  iron  ore,  ana  sevenl  spe- 
cies of  gems.  Corundum  occurs  in  crystals,  in  a  rock  composed,  according  to  Bounm, 
of  felds^,  fibrolite,  and  several  species  of  gems ;  also  in  dolomite  and  magneCio  ison  an. 
Adamantine  spar  occurs  in  a  kind  of  granite,  containmg  no  qoarti^  associated  with  Biag- 
netic  iron  ore,  and  fibrolite.    Emery  occurs  in  talcose  slate. 

The  finest  ruby  sapphires  occur  m  the  Capelan  mountains,  near  Svrian,  a  city  of  I^i^ 
in  the  kingdom  of  Ava ;  smaller  individuals  occur  near  Bifin  and  Bumowita  in  Bohseua, 
and  in  the  sand  of  the  Expaillie  river  in  Auvergne.  Blue  sapphires  are  biooght  fim 
Ceykm ;  this  varietv  was  called  Salamatein  by  Wemer.  Corundum  occurs  in  tho  Gar- 
natic,  on  the  MaUbar  coast,  in  the  territories  of  Ava,  and  dsewhere  m  the  East  Indies ; 
also  near  Canton,  China.  At  St  Gothard  it  occurs  of  a  red  or  blue  tinge  in  ddomite,  and 
near  Morzo  in  Piedmont,  in  white  conmact  feldspar.  Adamantine  spar  is  met  with  in  kttgs 
coarse  hexagonal  pyramids  on  the  Malabar  coast  Emery  is  fo^imd  in  large  bouldeis  astr 
Smyrna,  also  at  Naxos,  and  several  of  the  Grecian  islands.  It  occurs  in  talcose  date  at 
Ochsenkopf,  near  Schneeberg  in  Saxony.  Its  color  at  this  locality  is  a  dark  blue,  or  Uackt 
and  it  looks  much  like  fine  gramed  basalt 

A  fine  blue  variety  of  sapphire  occurs  at  Newton,  N.  J.,  in  an  aggr^rate  composed  of 
hornblende,  mica,  feldniar,  tourmaline,  iron  pyrites,  talc,  and  calcareous  apju,  the  wfaols 
of  which  is  connected  with  an  extensive  bed  of  granular  Hmestone.  It  is  found  moie 
abundantly  in  detached  boulders  in  the  soil,  between  two  small  limest<me  lidgas.    The 
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ciyitak  9it  oAmi  lefttalittdMi  knff,  Mid  vihm  teffiMX,  ne  ibombohddiDiia  or  liz-fided 
pnamg.  Well  defined  crystals  of  bluish  and  pink  colors  are'foond  in  a  similar  situatioa 
ftt  Warwick,  N.  Y.,  where  thej  occaoonallj  occupy  the  cavities  of  large  crystals  of  spineL 
At  Amitj,  N.  Y^  white,  bhie>  and  reddish  emtals  ooenr  with  qnndand  rmile  in  granidar 
rMnestomi.  In  PeoBsyhrania,  grayish  eormMUim  occon  in  large  crystals  in  Ddaware  Ca ; 
also  at  KewHn  in  Chester  Co.  Pale  blue  crystals  are  met  with  at  West  Farms,  Conn^ 
near  Litchfield,  a8M>ciated  with  kyanite.  Isolated  crystals  have  been  fomid  imbedded  in 
the  soa  in  North  Carolina. 

The  red  sapphire  is  much  more  highly  esteemed  than  the  other  yarieties  of  this  species. 
A  eiyptal  wei^iing  four  carats,  perfect  m  tnuuparencr  and  coknr,  has  been  valued  at  half 
the  pfice  of  a  diamend  of  the  same  size.  They  seldom  exceed  half  an  inch  in  length. 
Two  spleedid  red  crystals,  however,  having  the  form  of  the  scalene  dodecahedron,  and 
"  da  la  kngneor  do  petit  doigt,"  with  a  diameter  of  about  an  inch,  are  said  to  be  in  the 
possesskm  of  the  king  of  Armoan. 

Blue  sapphires  occur  of  much  larger  size;  According  to  Allan,  Sir  Abram  Hume 
possesses  a  £stmct  crystal,  which  is  three  inches  in  length ;  and  in  Mr.  Ifepe*s  coDectioB 
•f  precioQS  stones  there  is  one  crystal,  fonnerly  the  profwrty  of  the  Jardin  des  Plantes,  for 
which  he  gave  J63000  steding.  The  sapphire  admits  of  the  highest  denees  of  polish.  It 
is  cut  by  means  of  dianumd  dost,  and  polished  on  copper  or  lead  wheels  with  the  powder 
c^  emery,  a  massive  variety  of  this  qpecies. 

Pnlvenzed  emery  is  very  extensively  employed  for  cutting  and  polishing  gems  and  siH- 
oeods  stones,  and  also  for  grinding  and  burnishing  metalhc  wares. 

IVe  word  sapphire  is  derived  ihim  the  Greek,  nwfit^,  the  name  of  a  blue  stone, 
highly  valued  by  the  ancients.  From  the  description  of  it,  it  does  not  appear  to  have  been 
the  sapphire  of  the  fwesent  day,  but  the  lapis  lazuli,  which  more  nearly  agrees  with  the 
eharaeter  given  it  by  Theoplirastus,  Pliny,  Isidorus,  and  others.  The  latter  remarks* 
"  Sapphinis  coBroleus  est  cum  purpura,  haliais  pulveies  aureos  sparsos,*'  particles  <^  iron 
pyrites,  which  are  very  fre(|ueDily  disseminated  through  lapis  lazuli,  having  been  mistaken 
for  gold.    (MoMe's  An.  Mm.)    Conmdum  is  a  word  of  Asiatic  or^^ 

8APPHIRINE. 

In  small  foliated  grains.  H.s=7— 8.  6.=s3'4382,  Stiomeyer.  lAutre  vitreous.  CoUr 
pale  blue,  or  green.    Translucent    Fraetttre  suboonchoidal. 

Compogitiony  according  to  Siromeyer,  (Untersuch.,  i,  391,)  SiKca  14*507,  alumina  63-106, 
magnesia  16*848,  lime  0-379,  protozyd  of  iron  3*924,  protoxyd  of  manganese  0*528,  loss 
by  lotion  0*4929=99-784  Before  tne  blow^Hpe,  both  alone  and  with  borax,  it  is  infiisible, 
mnd  18  not  altered  by  aalamg  red  heat 

Obs.  It  is  associated  witii  mica  and  fibrous  brown  antlM^hyllite,  at  Fiskenaes  in 
Greenland,  idiere  it  was  discovered  by  Giesdck^.  It  was  distinguidied  from  sapphire, 
which  it  somewhat  resembles,  by  Stromeyer.   Kobdl  places  it  near  spineL 

DIAMOND.    Adakas  ootahxdrus. 
Octabedm  DlasMBd,  Jlf.    AdvMBt   Demaoc,  W.   Diamsnt,  X.  and  A    'A%af . 

Primary  form^  the  regular  octahedron.  Secondary  farms  : 
figs.  3,  5,  6,  7,  8,  9, 20,  41,  PL  I.    The  faces  are  very  often  curved , 

1.  2. 
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as  in  figure  1,  which  is  the  same  form  represented  with  straieht 
3.  edges  in  fig.  41,    CZeavag^c  highly  perfect 

parallel  to  the  primary  faces.  Qm^tmnd 
crystals :  fig.  129,  PI.  II ;  composition  pa- 
rallel to  the  face  of  the  octahedron.  Also 
the  annexed  figure,  in  which  composition 
is  of  the  same  kind,  (that  is,  parallel  to 
the  face  of  the  octahedron  ;)  but  the  crys? 
tal  is  shortened  in  the  direction  of  an  octa- 
hedral axis. 
H.-10.  G.=3B295,  Thomson  ;  3-488, 
Lowry.  £/ti*^r«  brilliant  adamantine.  Streak  white,  CoZor  white- 
colorless  ;  occasionally  tinged  yellow,  red,  orange,  green,  brown,  or 
black.  Transparent ;  translucent  when  dark  colored.  Fracture 
conchoidal. 

The  diamond  is  pure  caibon  cryftaUixed.  It  barns,  and  is  wholly  ooastuned  at  a  tem- 
perature of  14^  Wed^ood,  producing  carbonic  acid  gas.  It  is  not  acted  on  by  scidi  or 
alkalies.  Exlubits  ntreous  electricity  when  rubbed.  Some  specimens,  exposed  to  the 
light  of  the  sun  for  a  short  time,  give  out  light  when  earned  into  a  dark  place.  It  pos- 
sesses the  power  of  refracting  light  to  a  very  high  degree. 

Obs.  It  is  as  yet  uncertain  what  rock  is  the  original  lepositoiy  of  this  precious  itoD& 
It  has  been  found  in  India  in  a  species  of  conglomerate,  composed  of  roonded  silioeoui 
pebbles,  quartz,  chalcedony,  &c,  cemented  by  a  kind  of  femiffinons  day ;  and  in  Braal, 
m  a  similar  situation.  Diamonds  are  usually,  however,  wadied  out  from  loose  alluvial 
soil  It  has  been  of  kite  discovered,  that  diamonds  occur  in  the  UniUan  mountains,  and 
M.  Parrot  describes  them  (Mem.  de  V  Ac.  Imp.  de  St  Petersbour^,  iii,  21,  1835)  as 
pesenting  the  form  represented  in  fig.  20.  Two  that  he  ezammed  ccmtained  small 
black  uncrystallizcd  particles  in  fissures,  which  he  supposes  to  be  vegetable  caiboo. 
This  niher  favors  the  hypothesis  of  their  vegetable  origin.  Dr.  Brewster  was  led  by  the 
efifects  of  the  diamond  in  polarizing  light,  the  cavities  it  often  contains,  and  the  nature  of 
its  matrix  in  India  and  elsewhere,  to  advance  this  qpinion  in  the  London  and  Edmborgh 
Journal,  October,  1835,  in  which  he  supposes,  **  that  the  dianoond  originates  like  amber 
fixnn  the  consolidation  of,  perhaps,  vegetable  matter,  which  gradually  acquires  a  crystal- 
line form,  from  the  influence  of  time  and  the  slow  action  of  corpuscular  forces."  ^  Ac- 
cording to  M.  Denis  ( Ani^.  des  M.  3d  ser.  xix,  602)  the  diamond  in  Mmas  Geraes,  Brazil,  be- 
longs to  a  talcose  formation  consisting  of  talc  and  quartz  called  itaccdumite,  the  same  that 
afibrds  the  topaz  and  much  of  the  gold  of  that  district  It  is  found  in  two  different  de- 
posits ;  one,  called  gurgulho,  consists  of  broken  quartz,  and  is  covered  by  a  thin  bed  of 
sand  or  earth ;  the  other,  cascalho,  of  rolled  quartz  pebbles  united  by  a  ferraginous  clay, 
resting  usually  on  talcose  clays,  the  whole,  the  debns  frxnn  talcose  rocks.  The  first  de- 
posit affords  tne  finest  diamonds,  and  both  contain  also  gold,  platinum,  magnetic  iroD, 
rutile,  iui. 

In  India,  the  diamond  is  met  with  in  the  district  between  Goloonda  and  Masulipatasn; 
near  Parma  in  Bundelcund,  where  some  of  the  most  magnificent  specimens  have  been 
found ;  also  on  the  Mahanuddy  near  Ellore.  The  locality  on  the  island  of  Borneo,  is  at 
Pontiana.  In  Brazil,  the  diamond  ^unds  are  comprised  within  the  district  of  Minas 
Geraes.  The  river  Gunil,  in  the  provmce  of  Constantme  in  Africa,  is  reported  to  have 
aflS>rded  some  diamonds.  The  diamond  has  not  hitherto  been  found  in  the  United  States, 
'nie  late  report  of  the  discovery  of  (me  in  North  Carolina,  wdghing  one  and  a  half  carats, 
requires  confirmation. 

The  largest  diamond  of  which  we  have  any  knowledge  is  mentioned  by  Tavernier,  as 
in  possession  of  the  Great  Mogul.  It  weighed  oriffinal^,  900  carats,  or  2769*3  gi«ioi» 
but  was  reduced  W  cutting  to  861  grains.  It  has  the  form  and  size  of  half  a  hen  s  egg. 
It  was  found  in  1550,  in  the  mine  of  Colone.  llie  diamond,  which  formed  the  eye  of  a 
Brahminical  idol  and  was  purchased  by  the  Empress  Catharine  II,  of  Russia,  from  a 
French  grenadier,  who  had  stolen  it,  weighs  193  carats,  and  is  as  large  as  a  pigeon's^. 
The  Pitt  or  regent  diamond  is  of  less  size,  it  weighing  but  136*25  carats  or  419i  grains. 
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but  on  aooQimt  of  itf  nnUeBUflfaed  tmufmiency  and  eobr,  H  is  oonsdered  the  most  splen- 
did of  Indian  diamonds.  It  was  sold  to  the  Duke  of  Oileans,  by  Mr.  Pitt,  an  English 
gentleman,  who  was  governor  of  Bencoden  in  Sumatra,  for  jbl30,00Q.  It  is  cnt  in  the 
KfBi  <tf  a  brSliant,  ai^  is  estimated  at  JC135,000.  Napoleon  placed  it  in  the  hilt  of  his 
sword  of  state.  The  ^^ah  of  Mattan  has  in  his  possessum  a  diamond  from  Borneo, 
weighing  367  carats,  llie  mines  of  Brazil  were  not  known  to  affi>rd  diamonds,  till  the 
commencement  of  the  18th  century.  Hie  crystals  they  yield  are  seldom  large.  ^  Maure 
mentions  one  of  190  carats,  but  they  rarely  exceed  18  or  30.  The  fiemiious  diamond, 
woghing  1680  carats,  belonging  to  the  Emperor  of  Brazil,  is  supposed  to  be  a  topaz. 

<^>loiiess  diamonds  are  the  most  highly  esteemed.  When  cut  and  polished,  a  diamond 
weighing  one  carat  is  valued  at  £8 ;  and  the  value  of  others  is  calculated  by  multiplying 
fbe  square  of  the  weight  in  carats  by  8.  The  value  of  large  diamonds  increases,  how- 
ever, at  a  mncfa  more  rapid  rate.  Ine  grinding  and  cutting  oi  diamonds  is  done  entirely 
by  the  baud,  and  is  aocoooj^isfaed  mos^  by  t&  mutual  friction  of  two  specimens,  assist- 
ed by  the  powder  of  the  diamond.  Tins  method  was  first  discovered  in  1456,  bv  Louis 
BeoNiuen,  a  citizen  of  Bruges.  IVevioos  to  his  time,  the  diamond  was  known  only  in  its 
native  uncut  state. 

The  diamond,  besides  its  use  as  an  ornament,  is  exceedingly  valuable  for  the  purposes 
of  engraving  and  cutting  riass.  The  curvature  of  the  crystalline  faces  much  miproves 
it  for  tiiis  purpose.  The  e^i^es  obtained  by  cleavage,  or  fonned  by  the  lapidary,  are  com- 
paratively quite  ineffectual  m  their  cuttin^r  powers,  and  are  never  set  for  the  glazier. 

The  tenn  Adamant,  Gr.  diafnas,  (of  which  the  word  diamond  is  probably  a  corruption,) 
is  si^posed  to  be  derived  from  Greek  d  privative,  and  iait&<o,  to  stibme,  as  if  invincible  hj 
fire.  This  name  was  api^ied  by  the  ancients  to  several  minerals  differing  much  in  their 
physical  qualities.  A  few  of  these  are  quartz,  specular  iron  ore,  emezy,  and  other  sub- 
stances ci  ratiier  high  degrees  of  hardness,  which  cannot  now  be  identified.  It  is  doubt- 
ful whether  Pliny  had  any  acquaintance  with  tiiie  real  diamond. 


TOPAZ.     TOPAZIUS  RBOMBICUS. 


Pitanaile  Toms,  JIf.  and  J.  Finosnicate  of  Almnlna,  TImr.  PhynUte,  PyropfaysaUta.  HUimgtr. 
Pycniie.  Behorilous  BaryL  Seliorilte.  flcbialaitiger  Berll,  IF.  BiUoe  Fluatde  AlamlnaiN,  Alumlne 
FlnaiSeSIUoeiiw,  ^. 

Primary  form^  a  right  rhombic  prism :  M  :  M=124°  19^    Se- 
condary forms : 

2. 


(^^^ 


M 


M 


M :  c=164o  241^,  e :  e  (adjacent  planes)  =86°  }S2f,  M :  e=135<^  27 J', 
e  :  6=141'^  V,  M  :  ez=i\24P  V,  M ;  e^'=116o  56^,  ^' :  e''=155o  37', 
P  :  0=136029',  P  :  0^=117^  47',  c' :  0=131°  4',  P  :  o=138°  6&. 
Cleavage  parallel  to  P  highly  perfect.  Imperfect  crystallizations  : 
structure  columnar— particles  thin,  long,  and  slightly  coherent- 
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lateral  snrfiioet  longitudinally  striated ;  ^prannlar—particIaB  of  vari- 
ous sizes. 

H.=8.  G,=3-4— 3-65.  Ziiisfre  vitreous.  Streak  white.  C^hr 
jrellow,  white,  green,  blue ;  pale.  Transparent— subtransluoeDt 
Fracture  subconchoidal,  uneven. 

C»mpo«tti9fi,  acoordinf  toBenelitis,  (Afhrnndliiigar,  W,  236,) 

Saxoo  TopM.  PjionbyHaiie.  Pfenlic 

Silica,                       34-24                      3436  38*43 

Almnina,                  57-45                      57-74  51-00 

Fluoncacid,               7-75«99-44            7-77«99-87  8-84c=dd-a7 

It  II  innMble  uoM,  mi  umixsow,  bonro  tB6  oiowpipe,  but  when  itno^fy  hoicd,  the 
ftiees  of  crystallixatkm  are  eovered  with  small  bUstera,  which  crack  as  toon  aa  Ibnned 
Some  Tarieties  aasmne  a  wine-yellow  or  pink  tinj^  when  heated  With  borax  it  ifewff 
fonns  a  diaphanoos  fflam.  When  palvenzed,  it  changes  to  green  the  blue  aolntioii  <tf  vio- 
leta.  Most  topazes  become  electric  by  heat,  and,  if  ^tfa  tenninationa  are  perfect,  exfaifait 
polarit/ ;  the  tranaparent  ▼arieties  are  eeaily  Fendered  electric  bj  friction. 

Om.  Pycnite  has  been  separated  ftymi  this  species,  but  diffivs  from  topax  mainlj  in  its 
oolnmnar  structure.  Hie  fhy$aUU  or  mrofhytalvte  of  Himnger  is  a  coarse,  neari j  opaque 
variety,  found  in  yellowish- white  crTStals  of  considerable  dimenaions.  The  rariety  into- 
tteaces  when  heated,  and  hence  its  name  firmi  f  vvaw,  to  blow. 

Topaa  commonly  occurs  in  granite,  asaociatea  with  tourmaline  and  beryl,  occaaionally 
with  apatite,  fluor  spar,  and  tin :  also  in  talcose  rock,  as  in  BraziL  With  quartx,  tourma- 
line, and  lithomarge,  it  forms  the  aggregate  called  topaz  rock  by  W^ner. 

Fine  topazes  are  bionght  fh>m  the  Uruian  and  Altai  mountains,  Siberia,  and  from  Kam- 
•chatka,  where  they  occur  of  green  and  blue  c<^tb.  In  Brazil  they  are  found  of  a  deqi 
yeOow  cokNT,  either  in  veins  or  nests  in  lithomarge,  or  in  loose  crystals  or  pebbles.  Ma|^- 
nifioent  orn^ab  of  a  sky-blue  cdor  have  been  obtained  in  the  district  of  Ccumgonmi  m 
Aberdeenshire.  Jameson  mentions  a  crystal  from  this  locality,  which  weighed  nineteen 
ounces.  Hia  tin  mines  of  Sehlagfenwakd,  Zinnwald,  and  Elireninedendorf  in  Bohenm, 
St  BftichaeTs  Mount  in  CornwaU,  &«.,  afiord  smaller  crratala.  In  the  Moome  moun- 
tains it  occurs  in  small  limpid  crystals,  associated  with  beryl,  albite,  and  mica,  in  the  drusy 
cavities  of  granite.  The  pbyaakte  variety  occurs  in  crystals  of  immense  size,  at  Finbo, 
Sweden,  in  a  granite  quarry,  and  at  Broddbo  in  a  boulder.  A  well-defined  eiyslal  from 
this  locality,  in  the  possession  of  the  CoUe^  of  Mines  of  Stockholm,  weighs  eighty  pounds. 
Altenberg  m  Saxony  is  the  principal  locahty  of  pycnite.  It  is  there  associated  with  quartz 
andmica. 

IVumbuD  and  Bfiddletown,  Conn.,  are  the  only  known  localities  of  this  species  in  the 
United  Statea.  At  Trumbull  the  crystab  are  abundant,  but  are  seldom  transparent,  ex- 
cept those  of  very  small  size.  These  are  usually  white ;  occasionally  with  a  tmge  of 
groen  or  yeDow.  The  large  coarse  crystals  sometimes  attain  a  diameter  of  several  inches, 
(rai«ly  six  or  seven,)  but  they  are  deficient  in  lustre,  usually  of  a  dull  yellow  cok>r.  tfaough 
occasionally  white,  and  often  are  neariy  opaque.  They  sometimes  present  a  few  termi- 
nating planes  of  crystallization,  in  addition  to  the  lateral  faces.  They  are  aaaociated  with 
magnetic  pyritea,  mica,  and  chlorophane ;  also  rarely  with  wolfram  and  tungstate  of  lime. 

Topaz  is  empbyed  in  jewehy,  either  with  its  natural  yellow  color,  or  altered  by  heat. 
Tlie  variety  fhnn  Brazil,  when  heated,  assumes  a  pink  or  red  hue,  so  neariy  reaembfingthe 
Balas  ruby,  that  it  can  be  distinguished  only  by  the  facility  with  which  it  becoDea 
eieetric  by  friction.  The  ftiest  cry^s  fat  the  lapidary  are  brought  from  Minna  Novas 
in  BraziL  From  their  peculiar  limpidity,  they  are  sometimes  denominated  ^cmtU  ^ssa, 
and  when  cut  with  fecets  and  set  in  rings,  they  are  easily  mistaken,  by  dayhglit,  for  dia- 
monds.  The  coarse  varietiea  of  topaz  may  be  enqployed  as  a  sobetituta  for  amsfy  in 
grinding  and  perishing  hard  substances. 

The  ancient  rovo^iev  was  found  on  an  island  in  the  Red  Sea,  which  was  oHen  sor- 
voonded  with  Ibg,  and  therefore  dii&ouU  to  find.  It  was  hencenamed  ihnn  rm{m%  U afefc. 
Tliis  name,  like  most  of  the  minerslogical  terms  of  the  ancients,  was  applied  to  sevenl 
distinct  species.  Pliny  describes  a  statue  of  Arsinoe,  the  wife  of  Ptolemy  PhiladelphnB» 
four  cubits  high,  which  was  made  of  rwo^i^v,  or  tooaz,  but  obviously  not  the  topasof  fto 
present  day,  nor  chrysoGte,  which  baa  been  supposed  tube  thaanciMttspas.  Ithaabstti 
aonjectised  that  it  was  a  jasper  or  agate ;  others  have  imagined  it  to  be  prase,  or  ohiyso- 
prase,  (Moore's  An.  Min.) 
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FORSTERITE.    Topazius  Viwvunu* 
Lnf,    Ann.  Plifl.  9d  Mriei,  tH,  61. 

Primary  formy  a  right  rhombic  prism  ;  M  : 
M=j128o  64'.  Secondary  form  :  M  :  6=143° 
64',  P :  e=126<^  6',  e  :  e  (adjacent  planei)=139o 
14',  e  :  ^=110°  23'.  Cleavage :  basal,  perfect, 
and  easily  obtained. 

Scratches  quartz.  Lustre  vitreous,  splen- 
dent. Streak  white.  Coloriees.  Translu- 
cent 

Accordn^  toChildreii,  it  contains  sflica  and  magnesia. 

Obs.    This  species  was  first  noticed  by  Levy  in  small  ciTStals,  ac4 
and  oliTe-green  pyroxene,  on  Momit  Vesovias.    Its  angles  are  neariy  ideni 
of  chrysbberyl,  but  its  cleayage  parallel  with  P  is  quite  peculiar. 

CHRYSOLITB.    Chrtsolus  RBOTANeumsL 


>: 


Pitanatle  CbrytoUte,  M.  and  J.    Anhydrous  SUeate  of  inMsfta,  Thorn.   Peridot,  M,    OOriiie,  Cba- 

dte,i4mt>ellte,  9aM#»rt.    KrieoUth,  IT. 


Primary  form^  a  right  rectangular  prism.  Secondary 
P :  e=xl3(F  27',  m  :  6=139°  33',  e  :  e=99°  7',  m  :  « 
=166°  5',  s :  e=130°  IV.  m:c=114°56'.  Cleav- 
age  perfect  parallel  with  g.  Imperfect  crystal- 
lizations: structure  coarse  or  fine  granular — 
aggregated  in  irregular  spheroidal  masses,  imbed- 
ded in  rocks. 

H.=6-6— 7.  G.=3-33— 3-6 ;  3-441  of  chryso- 
lite,  Haidinger;  3-3386— 3-3445,  (olivine,)  Stro- 
meyer ;  3-3514,  (chrysolite,)  Stromeyer.  Lustre 
vitreous.  Streak  wh  ite.  Color  green,  of  various 
shades,  commonly  olive  green;  sometimes  inclining  to 
Transparent — translucent    Fracture  conchoidal. 


form: 


brown. 


Campeniiottf  mcoordiiig  to  Stiomeyer  (Pogg.  iT»  194)  and  Wdmtlsdt»  (K.  V.  Ae.  H.» 
1824,  p.  258,) 

ChnrwUte.  OUflne.  Olhrtiie.  OUTlne. 

39-73  4(H)9  38-48  40-83 

50-13  50-49  48-42  4774 

919  8-17  11-19  11-53 

0-32  0-37                

0^09  0-20  0-34  0Q9 


Silica, 
Magnesia, 
Phytox  iron, 
Ozyd  of  nidkal, 
O:^  of  maoganete, 


Ahmuna, 


0-22 


0-19 


0-18 


trace 


99-68,  &         99-51,  &  98-61,8.        100-39,  W. 


The  two  last  are  analyses  of  c^-me  from  Siberian  meteoric  iron. 

Before  the  blowpipe  chrysolite  becomes  somewhat  darker,  but  does  not  fuse,  nor  lose 
itfttraospaMncy.  With  mnx  it  fonns  a  ^reen  tranqwrent  g^m  The  color  of  oliyine 
is  nnocnred  by  nitzie  acid,  the  aoid  separatMig  the  ieon,  its  coMringingiediiiit  It  ezhibilt 
double  refraction. 
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Obi.  Crjstalfiaed  ipeeiment  wfaidi  premt  briji^t  oolon  and  Ingli  degrees  of  tran- 
parency,  have  been  called  pre-emineBtly  ektymfUUt  wfafle  imbedded  massee,  less  oyt- 
talline  in  their  stroctuie,  and  inferior  in  transparency  and  brightness  of  color,  have  beea 
distinguished  by  the  name  oitVMie. 

Tbe  perfectly  crystallised  chrysc^ite  is  broi]|^t  tnm  Constantinople :  its  locality  is  not 
known.  Less  distinct  crystellixations  occur  nnbedded  in  lava,  at  Vesorius  and  the  Ue 
of  Boumon ;  imbedded  in  obsidian,  at  Real  del  Monte  in  Mexico ;  amonf  sand  at  £x- 
paillie  in  Auvergne,  in  ^ale  green  transparent  crystals.  CHirine  is  more  ammdant,  bein^ 
of  frequent  occurrence  m  basalt  and  lavas.  Crystals,  sevsial  inches  in  ko^th,  occur  ia 
greenstone  at  Unkel,  on  the  Rhine  ;  qshetoidal  masses  are  met  with  at  Kapfrnstein  in 
Lower  Styria ;  and  at  Hecla  and  Vesuvius.  CMivine  is  common  in  the  lavas  and  basalt 
of  the  Sandwich  and  other  Pacific  Islands.   It  is  a  fi!e(|Qeot  inj^redient  of  meteonc  stonei. 

Olivine  is  commonly  veiy  fragile  and  ottea  filled  with  cavities,  and  is  therefcre  unfit 
ibr  an  ornamental  stone.  Chxysolite,  also,  is  usually  too  much  intersected  hj  flaws  to  be 
valued  as  a  gem,  and  is  so  soft  as  to  require  the  greatest  care  to  retain  its  pcmsh. 

The  minerals  Ckunte  and  LimheliU  of  Saussure,  from  the  volcanic  district  of  Lim- 
boorg,  appear  to  be  dee(»nposed  varieties  of  this  qMcies.  In  the  first  stages  of  decompo- 
sition chnrsolite  becomes  iridesoebt ;  it  afterwards  turns  red  and  opaque,  frxim  the  devel- 
opmentof  the  iron  it  contains. 

HyaUmderite  is  also  commonly  considered  a  variety  of  this  species.  Aoeording  to 
Walchner,  it  occurs  in  crystals  of  a  yellowish  or  rvddish-brown  color  in  amygdaktd,  ia 
the  Kaiserstuhl,  near  Sasbach,  in  Brisgau.  Its  crystals  are  flat  rectangular  tables,  with 
the  terminal  edges  deeply  replaced,  6  :  d»99<>  23',  d  :  6»77<'  5(K.  Its  streak  is  anoa- 
mon-brown;  internal  lustre  vitreous,  external  suhmetalHc;  subtsanslucent.  HL^S-S. 
G.=»3*875.  CompowUion,  according  to  Walchner,  Silica  31*634,  protoxyd  of  iron  28^188, 
magnesia  32*403,  alumina  2*211,  peroxyd  of  manganese  (MdO,  potash  2*788,  and  dio- 
mium  a  trace=98*004.  Before  the  blowme  it  becomes  black,  and  then  melts  to  a  Uuk 
bead,  which  is  attractedbv  the  magnet  It  was  discovered  by  Walchner,  (Schweigger^s 
Jahrbuch,  xxxix,  65,  1829.)    The  name  is  derived  from  icX«(,  glam,  and  ninpos,  tna. 

The  word  ehryMUU  is  derived  from  xf^**^*  g^*  ^nd  Xttftf ,  aUm^  in  alluaioe  to  iti 
color. 

LI6URITE.    CmiTsoLos  osuauus. 

Primary  form^  an  oblique  rhombic  prism.    M :  M=140^. 

H.  above  6.  0.=3*49.  Lustre  of  the  surface  of  fracture,  between 
yitreous  and  resinous.  Streak  grayish-white.  Color  apple-greeo, 
sometimes  speckled  internally.  Transparent — translucent.  Frac- 
ture uneven. 

ComftmUony  accQrdin|;  to  Viviani,  Silica  57*45,  aluonna  7*36,  lime  25*30,  magnena 
2*56,  oxyd  of  iron  3,  oxya  of  manganese  0^5=96*17. 

Oss.  It  occurs  in  a  taloose  rock,  on  the  banks  of  the  Stura,  in  the  Apennines  of  Ligv- 
ria.    It  does  not  become  dectric  by  heat,  nor  by  friction. 

It  is  considered  a  supeiior  gem  to  chiyaolxte,  both  in  odor,  hardness,  and  transpiisncy. 

TAUTOUTE. 

PUkMOpbkal  Mifailae,  new  Mite,  111,  Sei 

Primary  form^  according  to  Mohs,  trimetric.  Cleavage  only 
in  traces. 

H.=*-6— 7.  G.=3-866.  Lustre  "ntxeonz.  Streak  grecy.  Color 
velvet-black.  Opaque.  Fracture  conchoidali  uneven.  Very 
brittle. 

Before  the  Mowpgpe  it  fuses  to  a  black  scoria,  attractable  by  the  magnet ;  wilhboaxit 
Ibims  a  clear  green  glass.    Tliese  and  other  reaetioos  tvinoe  that  te  auiMnl  < 
silica,  protoxyd  of  iron,  magnesia,  and  alumina. 
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Oift  Oocim  in  Toloanic  Mdipathic  rooks,  in  the  vioimty  of  the  LBMhar-See,  near 
Bonn,  OQ  the  Rhina    It  was  first  custinguished  by  Breithaupt 

PERIGLASE.   Periclas  CUBICU8. 
PerUdaf,  SmixAs,  Hen.  MliL  Naplct ;  Z>MMr,  AoD.  4m  MliMi,  4Ch  Mr.,  ^ 

Primary  farm,  the  cube.  Secondary  farm,  the  regular  octahe- 
dron.    Cleavage'cnhiCj  perfect. 

H.  nearly  that  of  feldspar.  G.=3-76.  Lustre  vitreous.  Color 
greenish.    Translucent. 

Compontion,  according  to  Scacchi  and  Damoor, 

Magnesia,  8904  92*57  9118 

Plotoiyd  of  iron,     8*56  6*94  6-30 

Loss,  2-40=100,S.     Insd.  matters,  0-86«100-37,D.     2-10-.99-58,  D. 

Kam^lsberg  considers  it  pure  Magnesia.  Before  the  blowpqie,  infbnble.  When  pul- 
verized, sdnble  entirely  in  the  acids. 

Gas.  This  q>ecies  occurs  in  the  calcareous  blocks  of  Mount  Somma,  Italy,  in  small 
glassy  timm^iar^t  crystals,  presenting  the  form  of  the  regular  octahedron. 

BORACITE.    BoRACius  hemibedrus. 

Tetrabadral  Boractte,  M.  Octahedral  Boradte,  J.  Borate  of  Bfagneaia,  P.  BIborate  of  Magneria, 
Tkam.   Bonxit,  Magnteie  Bont4e,  H.    Caleaietu  Boradtai,  FfTtm. 

Primary  form,  the  regular  octahedron.  Secondary  forsm : 
figs.  28  and  33,  PL  I ;  also  the  annexed  figures : 


A^ 


^ 


V^zW 


Cleavage  in  traces  parallel  to  the  faces  of  the  octahedron. 

H.=7.  G.=2-974,  Haidinger.  Lustre  vitreous,  inclining  to 
adamantine.  Streak  white.  Color  white,  inclining  to  gray,  yel- 
low, and  green.  Subtransparent — translucent.  Fracture  con- 
choidal,  uneven.    Pyro-electric. 

Cmnp99ition,  according  to  Stromeyer,  (Gilbert's  Annalen,  ibrm,  315,)  Arfiredson,  (K. 
V.  Ac  H^  1823,  p.  93,)  and  RammdsbCTg,  (Pogg.  xlix,  445,) 

Boracicacid,  67  69*7  69^53 

Magnesia,  33=100,  St  3(^3=100,  Art     30-748r.=100,  Ram. 

Intomesoes  before  the  blowpipe,  and  forms  a  glassy  globule,  which  becomes  cmtalline, 
opaaue,  and  white,  on  cooling.  Heat  excites  four  sets  of  electrical  poles,  the  four  most 
IngUy  modified  angles  becoming  positive,  and  the  diagonaDy  opnosite  negative. 

Cm    Boracite  has  been  observed  at  only  two  localities,  and  in  each  is  imbedded  in 
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g^ptum,  and  •Mociated  with  anliydritew  Thme  loealilm  ire  li  K>ikbcr|;  nar  LuniJwrg, 
and  Segebergr  near  Kiel  in  the  dutohy  of  Holrtein.  At  the  fonner  place  it  is  ako  aaMefc> 
Bted  with  common  salt  It  has  been  observed  only  in  crystals,  and  these  are  always  hem- 
ihedrally  modified. 

RHODIZITE.    BoftAoros  RVBsrAOnENs. 
O.  R009,  PoffflddocTi  Amaleiw  xxzttt,  953. 

Primary  form^  monometric.  Secondary  fortM :  hemihedral 
like  boracite,  planes  a  smooth  and  shining ;  e  with  less  lustre  and 
often  uneven. 

Hardness  sufficient  to  resist  the  action  of  the  knife.  Lustre  vit- 
reous, passing  into  adamantine,  splendent.  Color  grayish  or  yel- 
lowish white.    Translucent.    Pyro-electric. 

Before  the  blowpipe,  held  in  the  platinum  forceps,  it  fbses  on  the  edses  to  a  white  opaque 
riass,  tinging  the  flame  at  first  f^reen ;  then  green  b^w  and  red  above,  and  ^|^y  i^d 
Uiroughout  With  borax  and  salt  of  phosphorus,  it  fuses  to  a  trani^mreni  glas8,^nd  ap- 
pears to  contain  no  silica.  Dissolves  with  great  difficulty  in  munatic  acid.  Resembles 
Doracite  in  its  pyro-electric  qualities. 

On  account  of  the  reactions  of  this  species  before  the  blowpipe,  and  also  from  its  ezler> 
nal  characters,  ihodoxite  is  supposed  to  be  closely  allied  to  boracite,  and  is  ccHuidered  a 
lime-boracite. 

Obs.  This  species  was  discovered  by  M .  6.  Rose,  in  very  minnte  crystals  on  some  of 
the  red  tourmalines  of  Siberia,  and  was  named  from  'foii^tiVf  to  have  the  color  of  ike  rvte^ 
in  allusion  to  its  tinging  flame  red.    The  largest  cry^s  seen  were  two  lines  in  diam^er. 

lOLITE.    Hyalus  aicoiioa. 

Prlanatic  Quarts,  JIT.  Dicbrotte.  PeUom.  BtelnliefUte.  Cordierite,  H,  SappUre  d*ean.  Hsrd 
Falilaiiite. 


< 

M 

V 

Primary  form^  a  rhombic  prism  ;  M  :  M= 
120°.  Secondary  form :  M  :  «=150o,  M  :  c= 
120°.  Cleavage  parallel  to  P  and  ?,  indistinct. 
Imperfect  crystallizations :  structure  granular, 
strongly  coherent ;  particles  distinguished  with 
difficulty. 

[L=Z==Z:5^Gr.=2-5969,  a  Greenland  speci- 
n,  Stroraeyery  2-651— 2-6643,  from  Haddam, 
Conn.,  Thomson.  Lustre  vitreous.  Streak  white.  Color  vari- 
ous shades  of  blue,  generally  inclining  to  black ;  often  deep  blue, 
if  viewed  in  the  direction  of  the  vertical  axis,  and  brownish-yel- 
low, or  yellowish-gray,  perpendicular  to  it.  Transparent — trans- 
lucent.   Fracture  subconchoidal. 

Compoaitiont  according  to  Stromeyer,  (Untersooh.,  p.  3S9,)  ThoaiSQn,  (Mia.  i,  978J 
and  Jackson,  (communicated  to  the  author,) 

6i«entsBd.       Pdi^mt  Bodeniaais. 

SiUca,  49-170  48*352 

Alumina,  33106  31-706 

Magnesia,  11-454  10*157 

PhJtoxydofiron,  4-338  8-316 

Prat  manganese,  0O37  0-333 

Water,  1-904  0-595 


9t$HUUaiU. 

Haddsm. 

Unity.  N  A 

48-525 

48-35 

48-15 

31-502 

32-50 

33-50 

15-000 

10-00 

10-14 

1-610 

6-00 

7-92 

M4S 

0-10 

0^ 

1-705 

3-M) 

0-50 

99-309,  & 


99^9,8. 


98-585,  T.    iaO«^,J.      9M»»J 
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At  a  U^  heat  Mbit  Dm  blowpipe^  it  foaes  on  tlw  edges  to  «  Unt  truispaniit  fl^Bos; 
with  boRUc  it  alowly  fomis  a  dear  bead.    Not  acted  on  by  acidg. 

Om.  loUte  is  OMt  with  at  Bodenmaisy  in  Bavaria,  occanonally  in  perfect  ciyatalli- 
yationt,  but  uraalljr  manave.  It  is  anociated  with  magnetic  pyrites.  The  variety  from 
this  locality  has  bieen  called  ptitom,  from  its  peculiar  smoky-blue  color,  from  *$\tos.  It 
occurs  in  quarts,  at  Ujordlerauak,  in  Greenland ;  in  nanite,  at  Cape  de  Gata,  in  Spain ; 
at  Aividal,  in  Norway ;  at  Orrijervi,  in  Finland ;  at  Tunaberg,  in  Sweden,  &c  Ceylon 
affiirds  a  transparent  variety,  in  small  roUed  masses,  of  an  intense  blue  color. 

At  Haddam,  Conn.,  it  is  associated  with  garnet  and  anthoph^yllite  in  gneiss ;  also  in 
quartz  with  garnet  aiid  yellowish-green  feldi^wr,  near  the  Norwich  and  Worcester  Rail- 
way, between  the  Shetucket  and  Quhmehauy,  where  the  ffnetss  has  been  quarried  for  tht 
road;  it  is  abundant  .in  large  massive  individuals.  At  Brimfield,  Mass.,  on  the  road 
leac&iff  to  Warren,  near  Sam.  Patrick's,  it  is  associated  with  adularia,  in  gneiss  ;  occurs 
alsoin  Deautifiil  roecimens  at  Richmond,  N.  H.,  in  talcose  roek  along  with  anthoph^te. 

It  is  occasionally  employed  as  an  ornamental  stone,  and  when  cut,  exhibits  difierent 
colors  in  difleient  directions. 

The  name  ioUU  is  derived  from  i«v,  a  viaUt,  and  XiBot,  stone,  in  allusion  to  its  color. 
From  its  property  of  exhibiting  di^rent  colors,  when  viewed  in  different  direetionB,  it  has 
when  naftipd  dtcAspile,  frxnn  ?<f,  double,  and  XP^*  color. 


AXINTTB.    Htalvs  AOimTa 


\t^Bno\\^f^^^^:4t^b^^ 


Prismatic  Axlnite,  Jir.    Tbcunm€nteio.    Ttaamli 

Primary  farm,  an  oblique 
rhomboidal  prism;  F:TA^134P  A(y, 
P  :  T=116o  5',  M  :  T=135°  W. 
Secondary  form :  M  :  €^=179°  2(y, 
M  :  'ef'^UiP  4(y,  P  :  e=143°  2(y,  P : 
5=133^  26',  P  :  a'=121o  3(y,  T  :  2^= 
147°  65^,  M  :  «''=135o  12^.  Cleav- 
€ige  indistinct  and  interrupted.   Im- 

?  perfect  crystallizations :  structure 
amellar,  lamella  commonly  a  little 
curved  ;  a  granular  structure  is  oc* 
casionally  observed. 

H.=6-6— 7.  G.=3-271,  Haidin- 
ger  ;  a  Cornish  specimen.  Lustre 
highly  vitreous.  Streak  white.  CQtorjjiiVP  hrnwnj  inrlinine  to 
plum-blue  and  pearl-gray ;  occasionally  green,  from  an  admixture 
of  chlorite ;  presents  different  colors  viewed  in  two  different  di- 
rections. Transparent — subtranslucent.  Fracture  conchoidal. 
Brittlt.    Pyro-electric. 

Compotition,  according  to  VauqueUn,  (J.  des  Mines,  xziii,  1,)  Wiegrmann,  (Schweig. 
2,)  and  Rammdsberg,  (Pogg.  1, 367,) 

Hartz.  Hartz. 

45-00  43-676 

19-00  15-630 


Siliea, 

Alumina, 

lime. 

Magnesia, 

Peroxyd  of  iron, 

Pero^^dof  manganese, 

Boradcacid, 


DaupUnft. 
44 
18 
19 


14 

4 

-<=99,V. 


12-50 

0-25 
12-25 

9-00 

2-00=10000,  W. 


Fuses  readily  before  the  Uowppe  with  intumescence,  to  a  dark-green 
Mack  m  the  oxydsting  flame. 


20-671 
1-703 
9-454 
3-048 
0-637 
5-609«  100-428,  R. 

which 
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Ost.  Azmiteocciinmlai;g«olove-lmmncr78tab,remaikaUelbrtliel^^ 
histre  and  perfection  of  form,  at  St  Cristophe  near  Botuv  d*  Oiaana  in  Dai:q)lmiTt  wboe 
h  ifl  associated  with  albite,  Pkehnite,  and  qoartx.  The  ^ver  mines  traveraing  mica-iiate 
at  Kooffsbergr,  afibrd  smaller  eryvtals.  It  also  ocean  with  hornblende,  or  magnetie  inn 
Ofe  at  Normark  in  Sweden,  and  in  rather  complex  crystals,  of  a  duk  color,  at  BoteDaek 
in  Cornwall ;  at  this  place  it  also  occttrs  massive,  forminf  apecoliar  kind  of  rock  with 
garnet  and  tourmaline.  It  is  also  met  with  at  Thmn  near  Ehrenfiiedersdorf  in  Saxonj, 
and  has  hence  been  called  ThumiU  and  ThummerHeitL  Axinite  was  so  caBed  ij 
Karsten,  on  account  of  the  acuteneas  of  the  edges  of  its  crystals,  or  their  remwnWance  to 
an  axe  or  hatchet,  from  d^tpitt  an  axe,  Axinite  has  been  found  by  Jaeksoii  at  Phipps- 
bmg,  in  Maine,  associated  with  t^Iow  garnet  and  idocrase. 

Axinite  admits  of  a  high  polish,  but  is  deficient  in  delicacy  of  eokr. 


Rhombobedral  qoarts,  M. 
Amethytt.    T 
£lMiikleMl 


Cst*!  Eje. 
HeUottope. 


QUARTZ.    Htalus  RHOMBOBsnaoa 

Flint    BUez.    Cbaleedoajr.    Cachotonf. 
FalMj  Topas.    Rote  auarts.    mw.    CbrysofirtM. 
B«Eg<tfyiUl.   KilMdon. 


Primary  forn^  an  obtuse  rhombohedron ;  R  :  R=94°  W. 
Secondary  forms :  fig.  124,  PL  II,  from  Gouverneur,  New  York; 
also  the  annexed  figures  : 


CbsMrtdd,  Ms«. 


FataAdd,N.T. 
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R  :  0=141°  47',  R :  af'=lZ3''  44',  R  :  a=151o  S',  R  :  &''  (fig.7,)= 
148°  A(y.  In  fig.  9  a,  R:  o=146o  22^,  back  fece  of  the  pyramid  on 
o  111°  16',  R  :  0'  165°  3(y,  Shepard.  Cleavage  very  indisUnct, 
parallel  to  R  and  a.  Sometimes  obtainable  by  plunging  a  heated 
crystal  into  cold  water.    Compound  crystals : 
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10.  11. 


FaMMd,  N.  T. 


Fairfield,  N.  T. 


These  are  instances  of  postnatal  composition ;  they  are  of  fre- 
quent occurrence.  Itnf>erfect  erystallizaiions :  stalactitic  and 
inammiilary  forms,  haying  an  impalpably  granalar  stmctuie; 
coarse  columnar,  surface  crystalline ;  delicately  fibrous,  rare ; 
massirCi  impalpable,  or  coarse  granular.  Pseudomorphs :  imita- 
tive of  rhombohedrons,  scalene  dodecahedrons,  and  hexagonal 
prisms  of  calcareous  spar — of  the  lenticular  cry^ls  of  gypsum — 
of  cubes,  and  octahedrons  of  fluor  spar. 

H,=7.;  G.=2-6413— 2-6541,  Beudant;  2-6701,  Hauy.  Lustre 
vitreous,  sometimes  inclining  to  resinous ;  splendent — ^nearly  dull. 
Streak  white,  of  pure  varieties ;  if  impure,  often  the  same  as  tlM 
color,  but  paler.  Color  white,  when  pure  ;  often  various  ^ades 
of  yellow,  red,  brown,  green,  and  blue.'  Transparent — opaque. 
Fracture  perfect  conchoidal — subconchoidal.  Tough — ^brittle — 
friable. 


Quart2  is  pore  silica.  .Impore  vmrieties  contain  variable  quantities  of  inm,  alumina, 
manjranese,  or  nickel,  Scd  Alone,  before  the  blowpipe,  it  nndergoes  no  change,  but  foaes 
leaduy  widi  carbonate  Of  soda,  accompanied  with  a  brisk  eflfetrescence,  to  a  tianapaRBt 

The  varieties  arise  either  fiom  ciystaDization  or  impurities,  and  are  naturally  distributed 
into  three  series,  one  (I)  presenting  the  bright  glassy  lustre  of  broken  aumrtz  ciyHal, 
another  (II)  presenting  tiie  glisteoing  subvitreous  or  waxy  lustre,  and  trazisluoency  or  snb- 
tnn^Mrency  of  ChdUedcnjf^  and  the  third  (III)  with  the  neariy  dull  lustre,  duU  ookn, 
and  opacity  of  Ja$per, 

^  L  The  niiremu  varietiet. 

Roek  erystai  includes  pure  crystals  of  quartz. ,  This  is  the  minsroji  to  wkiiok  te  tent 
cryttal  was  first  applied  by  the  ancients,  from  the  Greek  word  for  ice,  which  it  very  modi 
rsssmbles  In  lustre  and  timnsparancy,  (^  4.) 

itiNftlMHi^itaslaaripnipletrbkush-violstyaiiely  ol  qtpitz  Gfys^    Ihe  ookr  is  dae 
(0  a  smafi  p«r  centage  of  ozyd  of  manganese. 
.  Ron  quartz  has  a  rose  red  or  pink  C(^  and  is  transparent  or  neariy  so.  ythe  enoks 

7iti»e9«ydlraotioQoAmre»d«itbai«iytnnflhiceiUinl8r9efi»gtaaen^    Ihm 
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spdeimens  aire  nsitanj  masaive,  and  often  occur  of  large  aize,  with  the  xmotl  ▼itreoas  frac- 
ture of  quartz.    The  lustre  is  sometimes  a  little  greasy . 

False  topaz  or  Cairngorm  atone  is  a  light  yeUow  pellucid  variety  of  quartz  crystal  It 
resemblea  yellow  topaz,  but  is  distinguished  by  its  crystalline  form,  and  the  aMencd  of 
cleavage  in  any  directum. 

Smoky  Quarto  has  a  brownish  smoky  tint  *|1ie  crystals  are  often  peOucid  ;  but  occa^ 
noiiaJl  V  the  color  is  so  deep  as  to  render  them  nearly  opaque  except  in  thin  fraj^ents. 

Milky  Quartz,  as  the  name  implies,  has  a  milk-white  odor.  It  is  a  massive  vitreous 
variety,  and  one  <^  the  most  common.  It  has  sometimes  a  greasy  lustre  and  is  then 
called  ^<a«y  quartz. 

Prase  is  a  leek-green  variety  of  massive  ouartz. 

Aventurine  Quartz  is  minutely  spangled  throughout  the  mass  with  scales  tti  yeDow 
mica.    It  is  usually  translucent  and  of  a  gray,  brown,  or  reddish-brown  color. 

Ferru^Twus  Quartz  is  of  an  opaque  red,  brownish-red,  or  ochre  yellow  cokr.  It  oc- 
curs in  distinct  crystals ;  the  crystals  are  sometimes  minute  and  aggregated  like  the  grains 
of  sand  in  a  sandstone,  constiti^ing  masses  with  a  brightly  glist^ung  lustre.  Th«  cok)r 
is  owing  to  ozy  d  of  iron. 

IL  Chmlesdonie  varitties. 

Chalcedony  has  usually  the  subdued  lustre  of  wax,  and  is  either  translucant  or  snbtmts- 
j^u«nt — some  milk-whito  varieties  are  opaque.  It  occurs  in  mammillary  and  botryoidal 
shapes ;  also  as  stalactites,  in  cavities  lined  or  roofed  with  chalcedony.  "^^ 

Ckrysoprase  is  an  apple-green  or  ledE-green  variety  of  chalcedony;  It  is  colored  by 
nickel 

CameUan  is  a  beautifbl  reddiib  variety  of  chaleedony»  generally  of  a  dear  bright  tint 
It  passes  into  common  dialcedony  through  myish-red  varieties.  Tm^n  has  lately 
stated  that  the  cotor  is  owing  to  a  miirate  species  of  vegetation,  (Protoeoocus  Keimesi- 
nus,)  which  was  disseminated  through  the  chalcedonv,  while  it  was  in  a  gelatinous  ptate. 

Sard  is  a  deq>  brownish-red  chal^ony,  of  a  Uood-red  odor  by  transmitted  light 

Agate  is  a  variegated  cfaalccNdony.  1  The  colors  are  ^stributed  m  douds,  ^x>te  or  bands. 
When  in  bands,  the  agate  consiste  of  paralld  or  concentric  layers  of  chalcedony,  of  difter- 
ent  colors,  arranged  ^en,  with  the  utmost  delicacy  and  beauty.  These  concentric  lines 
may  occur  in  straight,  circular,  or  zigzag  forms.  The  latter  are  tivjQadifoTtificaium  agates, 
from  a  striking  resemblance  to  the  angular  outlines  of  a  fortification. 

In  other  agates  the  cdora  are  owing  to  foreign  matter  disseminated  through  the  mass. 

Moss  agate  or  Mocha  stone  is  a  dndcedony  containing  within  dendritic  or  moss-like 
delineations  of  an  <^que  brownish-yellow  color,  which  are  due  to  ozyd  of  iron. 

Onyx  resembles  agate,  but  the  cdora  ara  arranged  in  flat  horizontal  {dancs.  They  are 
usually  a  fight  clear  brown,  and  an  opaque  white.  When  the  layera  consist  of  sard  and 
white  chalcedony,  the  stone  is  called  a  sardonyx. 

Cats  eye  IB  a,  translucent  chalcedony  presenting  a  peculiar  q>alescence,  or  glaring  inter- 
nal reflections,  when  cut  en  cabochon,  which  effect  is  owing  to  fflamente  of  asbestus. 
The  color  is  commody  light  greenish-gray — sometimes  yellow,  red  or  brownish. 

Flint  is  somewhat  allieid  to  chalcedony,  but  is  more  (nxique,  and  presente  dull  ookffs, 
usually  my,  smokjr-brown,  and  brownish-black.  The  lustre  is  barely  glistening,  subvit- 
reous.    It  breaks  with  a  deeply  oonchddal  fracture  and  a  sharp  cutting  edfe. 

Homstone  resembles  flint,  but  is  more  brittle,  and  the  fracture  is  more  spuntery.  Chert 
is  a  term  often  applied  to  homstone  and  to  any  impure  flinty  rock,  induding  the  jaspers. 

m.  Jaspory  varieties. 

Jasper  is  a  dull  red,  yellow,  brown,  or  green  siliceotts  rock,  compact,  nearly  or  quite 

rue,  and  presenting  little  beantf  until  polished.  Besides  the  colon  mention^  there  ar« 
blue  and  black  varieties.  When  the  coknrs  are  arranged  in  stripes  or  bands  it  consti- 
tutes the  Striped  Jasper. 

Plasma  is  a  gre^  lasper  with  yellow  and  wtitish  dote,  and  a  glistening  lustre. 

Blood  stone  or  Heliotrope  has  a  deep  green  cdor,  and  contains  intewnwised,  blood-red 
spote,  like  drope  of  bkxKl. 

Lydian  stone,  Touchstone,  or  Basanite  is  a  velvet  black  siHceous  stone  or  flinty  jasper* 
«ted,  on  account  of  ito  hardnes^  and  Mack  odor,  for  tiying  the  purity  of  the  preciouA 
BMlals.  The  color  left  on  the  stone  after  rubbing  the  metal  acroM  it,  inmcates  to  the  ex- 
perienced eye,  the  amount  of  aDov. 

Besides  the  above  there  is  a  light  epongy  variety  of  quartz,  tsBtdfitat  stono-Ahejuartx 
fMSttfseofHaiiy— which  is  so  hght  as  to  float  en  water.    It  consiste  of  fibres  or  fihuBsn- 

Digitized  by  VjOOQ IC 


412  DESCaiPTIVB'MINSRALOOT. 

iMTj  crystala,  argiefated  into  a  ipoiiflj  or  poms  iimm.  8Uiemu9  maier  is  «  figbt  odlii- 
lar  quartz.  This  tenn  is  also  appliedto  a  similar  Tarietj  of  opaL  TsMsr  qmmrtx  oob- 
■iaU  of  thin  i^tes,  either  arranged  parallel,  or  crossing  COS  another  ai^ 

[Quartz,  in  some  of  its  Tarieties,  occurs  in  almost  erttj  roek-sCzatum.    It  is  an  essential  ^ 
constituent  of  ^pranite,  ^;neiss,  and  mica  slate,  and  of  other  rocks  in  primitive  r&poBM,  ) 
The  chalcedomc  varieties  occur  principally  in  the  jesioular  cavities  of  trap,  or  bMsltie 
rocks.    Flint  occurs  imbedded  in  chaUL.    Jasper  is  associated  with  Kmestmiii  like  ban- 
stone,  and  also  with  basaltic  rocks  and  porphyry. 

Switzerland,  Dauphiny,  Piedmont,  the  Carrara  quarries,  and  nrnnerons  odier  fenipi 
localities,  afibrd  fine  specimens  of  rock  omtaL  The  most  beantiiul  amethysts  an 
brou^t  fiom  India,  Ceylon,  and  Persia,  where  they  occur  in  geodes,  and  as  p^Mes ; 
inferior  specimens  occur  in  Transylvania,  in  large  crystalline  groups ;  in  the  vicinitr  of 
Cork,  and  on  the  island  of  May  in  Ireland.  The /olse  iopa%  is  met  with  in  BtaziL  JKsis 
quartz  occurs  in  a  vein  of  manganese,  traversing  the  ^rrmnite  of  Rabenstein,  near  Zwiesel, 
m  Bavaria.  Prti$e  is  found  in  the  iron  mines  of  Breitenbrmm,  near  Schwartzei^ierg,  in 
Saxony.  The  amygdaknds  of  Iceland,  and  the  FWroe  Islands,  afibrd  magnificent  q^ed- 
mens  of  Ckaleedonjf;  also  Huttenberir  and  Loben  in  Carinthia,  Slc  A  small  bhie  variety, 
in  hezahednd  crystids,  (pseudomorphs  oi  fluor,)  occurs  at  Treszytan,  in  Transylvania, 
lliefinest  coniebaiw  and  Ogatas  are  found  in  And)U,  India,  Surinam,  anidSaao^  Foitii- 
shire,  and  other  parts  of  Scotland,  afibrd  smaller,  but  handsome  specimens.  CSrymfrmm 
occurs  at  Kosemutz  in  Silena.  iii>en<urtfieftfcrls,  at  Cape  deGata  in  Spain.  Cmtt^ftm 
Ceyfon,  the  coast  of  Malabar,  and  also  in  the  Hartz.  PIosmo,  in  India  sjtid  China,  wfaeooa 
it  is  usually  brought  in  the  form  of  bonds.  HeHoirope,  in  Bncharia,  Tartery,  Sibcaa,  and 
the  island  of  Rum  in  the  Hebrides.  Flo&t  stone,  in  the  chalk  formation  ol  Bfenil  Bfeo- 
tant,  near  Paris,  and  in  some  of  the  Cornish  mines.  The  banks  of  the  Nile  aflEbrdtbeErrp- 
tian  jasper ;  the  striped  jasper  is  met  with  in  Siberia,  Saxony,  and  Devonshire.  A  line 
yellow  jatper  is  found  at  Vourla,  bav  of  Smyrna,  in  a  k>w  ridge  of  limestone,  to  the  ri|[ht 
of  the  watering  place,  between  the  harbor  and  the  hij^rh  hills  that  commence  their  nss 
about  a  mile  back.  It  is  here  associated  with  a  beautuul  opal,  eoane  eamdians,  ehiyso- 
nrase,  and  homstone,  and  these  minerals  seem  to  occupy  m  the  limestone  the  plaoe  of 
homstone,  which  is  found  in  various  parts  of  the  adjoining  country,  and  also  at  Napofi  d? 
Romania,  in  Greece.  The  Plains  of  Argos  are  strewed  with  pebUes  ci  red  JMper.  A 
variety  of  sandstone  occurs  in  thin  layers  at  ^^lla  Rica,  Brazil,  remarkable  for  its  flexi- 
faility,  owing  apparently  to  the  dissemination  of  small  scales  of  mica  through  the  mass. 

Quartz  crystals  are  obtained  in  great  numbers  and  unusual  beauty  in^faridmer  Co., 
N.  Y.,  at  Middlefield,  Fairfield,  LitUe  FaDs,  Salisbury,  and  Newport  They  lie  foose  in 
cavities  in  the  calciforoos  sand-rock,  or  imbedded  in  loose  earth,  and  sometimes,  ac- 
cording to  Beck,  in  powdered  anthracite.  Tlie  crystals  often  contain  anthracite,  and 
sometimes  small  cavities  are  filled  with  a  fluid.  In  many  places  the  soil  abounds 
in  them.  Handsome  druses  of  quartz  are  obtained  at  the  same  localities.  Fine  dode- 
oahedral  crystals  (double  six-sided  pyramid)  are  obtained  at  the  beds  of  specular  iron 
in  Fowler,  Herroon,  and  Edwards,  St  Lawrence  County,  New  York ;  they  are  also 
found  in  the  soil,  and  are  then,  in  general,  opaque  and  ceUular.  In  Gouvemeor,  crys- 
tals of  quartz  occur  with  tourmaline,  du^,  in  limestone,  which  have  rounded  angles,  as  if 
they  had  been  partiaOy  fined.  On  the  banks  of  Laidlaw  lake,  Rossie,  there  is  a  fine  fe- 
eahty  of  quartz,  in  large  implanted  crystals.  The  Steriing  ore  bed,  Antwerp,  Jefferson 
Co.,  aAraxu  interesting  dodecahedral  crystals.  Four  miles  east  of  Warwick,  crystals  pre- 
senting the  primary  flmrm  occur  in  jasper.  At  Palatine,  Montgomery  Ca,  quartz  ciy^ab 
occur,  having  one  end  terminated  with  the  usual  pyramid,  wlme  the  other  is  rounded  and 
smooth.  Diamond  rock,  near  Lansinffburgh,  is  an  old  and  weH  known  locality,  bat  dees 
not  now  afford  good  spedmens.  At  DiauMnd  Island  and  Diamond  Point,  like  George, 
quaitz  ciystab  occur,  as  in  Herkimer  County.  Cmtals  with  unusual  modifications  occur 
V  maringly  at  the  Charlestown  syenite  quany,  Mass.  Pelham  and  Chesterfield,  Mass., 
ParM  and  Perrr,  Me.,  and  Meadow  Mt,  Maiyland,  are  other  focalities  of  quarts  cmtals. 
At  Chesterfield,  small  unpolished  rhombohedirime  have  been  found  in  granite ;  and  Paris, 
Me.,  a&rds  handsome  crystals  of  brown  or  smoky  quarts.  Drasy  quarts,  of  brown, 
apge-green,  and  other  tints,  is  abundant  at  New  Fane,  Vt 
^  Rose  quarU  occurs  at  Albany  and  Paris,  Me.,  Acworth,  N.  H.,  WiOiamsbuig,  Mass., 
Southbury,  Conn.,  and  Port  Hcoiry,  Essex  Ca,  N.  Y. ;  smoky  quartz  at  Goshen,  Mass^ 
Richmond  County,  N.  Y.,  5tc:  amethyst  in  trap  at  Keweena  Point.  Pic  Bay,  and  Gar- 
fontwa,  on  Lake  Superior:  also  in  the  same  rock  at  Bristol,  Rhode  Uand,  and  mringiy 
throusiiout  the  trap  region  of  Massachusetts  and  Conneotieut  Chafeedony  and  agates 
of  moderate  beauty  are  found  in  the  same  trap  region;  more  abondanUy  about  Lake  Su- 
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penor,  the  MisaiMippi,  and  the  streams  to  the  west,  and  aboot  the  HVmammet,  Columfaiay 
and  other  riyera  in  Oregon. 

Belmont's  lead  mine,  St  Lawrence  Co.,  N.  Y.,  has  affiirded  fine  specimens  of  chalce- 
dony and  chrysoprase,  associated  with  calc  q>ar.  Red  jasper  is  ibond  at  Sau^nis*  nw 
Bo^on,  Mass.,  on  Si^ar  Loaf  Mt,  Maine,  in  pebbles  on  the  banks  of  the  Hudson  at 
Troy.  YeUow  jasper  occurs  with  chalcedony  at  Chester,  Mass.  Heliotrope  occiques 
veins  in  slate  at  Bloomingroye,  Orange  Ca,  n.  Y. 

Pseadomoiphs,  imitative  of  hexBsuial  and  scaknohedral  crystals  of  calcareons  spar  and 
cubic  cr3rBtaIs  of  fluor,  occur  at  West  Hampton,  Mass.  Petrified  wood  consists  often  of 
^ptortz,  and  sometimes  of  chalcedony  or  agate,  of  rare  beauty. 

.  Quartz  crystals  occasionally  occur  of  enormous  size.  A  group  in  the  museum  of  the 
uniyersity  at  Naples,  weighs  nearly  half  a  ton.  A  crystal,  belonging  to  Sig.  RafeUi  of 
Milaii,  measures  three  anda  quarter  fiset  in  length,  and  five  and  a  ludf  in  circumference, 
and  its  weight  is  estimated  at  eight  hundred  and  seventy  pounds  ;  another  at  Paris  is  three 
&et  in  diameter,  and  weighs  eight  hundred  weight  About  a  century  since,  a  drusy  cavity 
was  opened  at  Zinken,  which  afforded  1000  cwt.  of  rock  crystals,  and  at  that  early  pe- 
riod brought  4(300,000.  One  distal  weighed  800  pounds.  Crystals  often  exhibit  very 
beautiibl  mtemal  iridescences,  owmg  to  fisrares  or  fractures.  This  effect  may  be  produced 
artificially,  by  heating  the  or^stal  nearly  to  redness,  and  plunging  it,  while  not,  mto  cold 
water.  Foreign  sub^ances  frequently  penetrate  or  thoroughly  permeate  ciystaks  of  quartz. 
Iron  has  already  been  alluded  to  as  one  of  these  permeating  substances.  Chlorite  is  some- 
times so  thoroughly  intermingled,  that  the  crystals  a{^3ear  to  be  composed  entirely  of  this 
material;  their  hardness,  however,  shows  tneir  siliceous  nature.  Anthracite,  asbestus, 
actinohte,  rutile,  tourmaline,  silver,  and  copper,  are  other  penetrating  substances.  Speci- 
mens containing  acicular  crystals  of  rutile,  are  often  very  beautiiuL  The  most  interesting 
of  the  substances  occurring  in  quartz,  are  the  fluids,  which  occupy  small  cavities  in  the 
interior  of  crjrstals.  The  fluid  cannot  be  detected,  on  account  of  its  coloriess  transpa- 
rency, unless  there  is  a  small  bubble  of  air  present,  which  moves  on  turning  the  crystal, 
Hkfi  the  bubble  in  a  spirit  level.  These  cavities  are  sometimes  of  considerable  size.  Jacob- 
son,  of  Copenhagen,  possesses  a  geode  ofquartz,  an  inch  and  a  quarter  long,  which  con- 
tains at  least  half  a  cubic  inch  of  fluid.  I^s  liquid  is  usually  water ;  but  occasionally  it 
is  a  bituminous  fluid  resembling  naphtha.  Mr.  Allan  describes  a  crystal  of  amethyst  in 
his  collection,  having  four  cavities  partly  fflled  with  this  peculiar  fluid ;  at  83^  F.,  the 

ttd  dilates  and  fills  aH  the  cavities,  and  on  cooling,  reappears  with  ebullition. 
Silica  is  held  in  sdution  in  the  hot  waters  of  the  Geysers  of  IcelSnd,  whose  sdvent 
powers  are  supposed  to  be  due  to  their  temperature,  and  a  small  <)uantity  of  alkali  present 
The  Geysers  have  covered  the  part  of  Icelsmd  in  their  vicinity  with  a  uhceous  sinter.    For 
an  account  of  some  instances  of  gelatinous  silica  in  rocks,  see  §  86. 

Several  varieties  of  this  species  have  Vaag  been  employed  in  jewelry.  The  amethyH 
has  always  been  esteemed  for  its  beauty.  Like  most  other  stones,  it  is  less  brilliant  by 
candle  li^t ;  it  appears  to  best  advantage  when  surrounded  with  pearls  and  set  in  gold. 
The  cokr  of  the  amethyst  is  often  irregularly  difibsed,  as  is  well  described  l^  Pliny,  **  ad 
viciniam  crystalli  descendet  albicante  purpura  de&ctu," — ^purple,  gradually  fading  into 
white.  It  was  called  amethyst,  oftiBvirros,  on  account  of  its  pretended  preservative  powers 
against  intoxication,  from  a,  not,  and  fttOvta,  to  intoxicate.  This  is  not,  however,  the  onl^ 
amethyst  of  the  ancients.  The  violet  colored  sapphire,  the  violet  fluor  spar,  (scalptuns 
fiusiles,  PZtn.,  eanly  graven,}  and  some  other  purple  species,  were  designated  by  the  same 
name ;  and  it  has  been  supposed  that  garnet  was  also  included,  (Moore's  An.  Wjl) 

Cameos  are  in  general  made  of  onyx,  which  is  well  fitted  for  this  kind  of  miniature 
sculpture.  The  figure  is  carved  out  of  one  layer,  and  stands  in  relief  on  another  of  dif- 
ferent color.  The  most  noted  of  the  ancient  cameos,  is  the  Mantuan  vase  at  Brunswick. 
It  was  cut  from  a  single  stone,  and  has  the  form  of  a  cream  pot,  about  seven  inches  hi^ 
and  two  and  a  half  broad ;  on  its  outside,  which  is  of  a  brown  color,  there  are  white  and 

CIV  groups  of  raised  figures,  representing  Ceres  and  Triptolemus  in  search  of  Proserpine. 
Museo  Borbonico,  at  Naples,  contains  an  onyx  measuring  eleven  inches  by  nine, 
lepresenring  the  apotheosis  of  Augustus,  and  another  exhibiting  the  apotheosis  of  Ptolemy 
on  one  side,  and  the  head  of  Medusa  on  the  other ;  both  are  splendid  specimens  of  the 

[  art,  and  the  fonner  is  supposed  to  be  the  largest  in  existence. 

y^  The  camelian  (sarda  of  Pliny)  receives  a  fine  polish,  and  is  often  rich  in  color ;  but  is 
too  common  to  be  much  esteemed.  When  first  obtained  from  the  rock,  camelians  are  usu- 
ally gray  or  grayish-red ;  they  receive  their  fine  colors  from  an  exposure  of  several  weeks  to 
the  sun*s  rays,  and  a  subsequent  heating  in  earthen  pots.  Tlie  colors  of  agate,  when 
indistinct,  may  be  brought  out  by  boiling  in  oil,  and  afterwards  in  sulphuric  acid ;  the 
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latter  eaiboniset  the  oD  ab0ort)ed  I7  the  appanntiy  WNmit  layen,  aad  Ham  inonMeitkB 
contrast  of  the  different  colors.    Ajg;ate  is  often  made  into  mortan  ftr  dieniMal  and  piur* 


niacetttical  preparations,  and  according  to  Pliny,  it  was  employed  for  the 
by  the  physicians  of  his  dayi  t  In  Gennanjr  it  is  made  into  cups  and  plates.  Hie  leyd 
collection  at  Dresden  contaOs  a  table  serrice  of  German  ante ;  and  at  Vienna,  in  the 
Imperial  cabinet,  there  is  an  oval  dish  twenty-two  inebes  in  length,  formed  from  a  an^ 
stone.  The  agate,  or  achates  of  the  Greeks,  was  so  called  from  the  riyer  Acfaates,  in 
flioily,  whence,  according  to  Theophrastns,  these  stones  were  originally  brought.  latfo- 
pkaUs  conesponded  to  our  jasper  agate ;  SardachatM  oontamed  layers  of  the  nrd,  or 
camelian ;  Dendraehateg  (from  itvipop,  a  tre;  and  aehtsUa)  was  onr  moss  agate ;  Hmmm 
ehates  (from  di/ia,  blood,  and  aehatet)  was  an  agate,  sprinkled  with  spots  of  red  ja«er, 
(Moored  An.  Min.)  Tmpn  has  tf  tdy  shown  that  the  red  color  of  a|[ato0  and  caradauis 
»  owing  to  a  minute  speciee  of  n^fetation  called  Piotooocons  Kennesmns,  endossd  when 
in  a  gemtinoos  state. 

Jasper  admits  of  a  brilliant  polish,  and  is  often  formed  into  rases,  boxes,  knife-huidlesi, 
ite.  It  is  also  extensively  used  in  the  manafacture  of  Florentine  mosaics.  TV  iaaps 
of  the  ancients,  whence  our  word  jasper  is  derived,  appean  to  have  included  the  green  or 
blue  colored  variety,  together  with  some  other  stones,  not  of  the  jasper  kind.  Quartz  is  a 
necessary  ingredient  in  the  manufiusture  of  g^ass  and  porcelain,  and  is  also  employed  m 
the  smelting  of  ores,  particularly  copper,  and  in  other  metallurgical  opentioDB.  With 
hme  it  forms  mortar.    The  uses  of  flmt  are  well  known.^ 

ForeeUan  jasper  is  sometimes  referwd  to  tins  species.  It  is,  however,  msrdy  a  day, 
indurated  by  heat  It  ftises  readily,  and  is  thus  distinct  from  qaart&  It  oecun  nev 
Carlsbad,  m  Bohemia. 

OPAL.      HtALUB  OPALOfUB. 

Undflevalils  auarts,  JIf.  Hyalite.  Monet's  GUm.  Bydropbane.  MwUlte.  Cieholoii«.  SHUoh 
Sinter.  Pearl  Sinter,  Florite.  Gyrasol.  EiMnopal,  jETciw.  4aartz  HyaUa  Ooociedoa6«b  Qnads  E*- 
finite,  A    Opalui,  Pederos,  Pitny.    draXXto^    lUchaellte.    Alumocaldfie. 

Impalpable  structure ;  small  reniform  and  stalactitic  shapes,  and 
large  tuberose  concretions.  Pseudomoi^hs  imitatiTe  of  caloareoas 
spar. 

H.=5-5— 6-5.  G.=20— 2-21,  Lustre  vitreous,  frequently  sub- 
vitreous,  and  often  inclining  to  resinous,  and  sometimes  to  pearly. 
Streak  white.  Color  white,  yellow,  red,  brown,  green,  gray,  gen- 
erally pale ;  dark  colors  arise  from  foreign  admixtures.  Some  spe- 
cimens exhibit  a  rich  play  of  colors ;  others  present  different  colors 
by  refracted  and  reflected  light.  The  play  of  colors  is  destroyed 
by  heat. 

Composition,  according  (0  Buchdz  and  Kli^firoth,  (Bdt  ii,  151  and  165,) 
J^sUU.  Pr0eum$  Ommt-  JfrnOilf. 

Silica,  9i2^  90*0  85-5 

Water,  633c=^8*33,R       KHH^^lOO,  K.  11-0==9G'5,K 

Menilite  often  contains,  also,  small  portions  of  iron,  alumina,  lime,  and  carbon.  Be- 
fore the  blowpipe  opal  is  infusible,  but  decrepitates,  gives  out  water,  and  becomes  opaque. 
Some  varieties  become  red  in  consequence  of  the  iron  they  contain.  Damoor  has  lately 
found  that  opal,  on  distillation,  afionis  ammonia  as  well  as  water,  showing  that  it  oon- 
tarns  organic  matter ;  and  the  same  is  true  of  semi-opal,  pitchsttme,  firertoq*,  dtc,  (Am. 
des  Mines,  xvii,  203.) 

The  precious  opal  exhibits  a  beautiiul  play  of  colors.  Fire  opal  or  girassl  presenti 
bright  hyacinth-red  and  3rellow  reflections.  Common  opal  and  semi-opal  are  conmxxi 
varieties,  not  exhibiting  the  opalescence  of  the  precious  or  Gre  opal ;  they  are  distinguisbed 
ftnm  one  another  by  thdr  degrees  of  tianspai^ncy  and  lustre.  Hydrophone  is  a  vaiiaty 
of  opal  which  is  not  transparent,  but  becomes  so  when  immersed  in  water.  Cacholong  m 
nean^  opaque,  and  of  a  porcelain  or  bluish- white  color ;  it  adheres  to  the  tongue,  and 
ooDtams  a  small  portion  of  alumina.  It  is  closely  allied  to,  and  often  associated  with 
hydxophane.    Hyalite,  or  Muller^s  glass,  occurs  in  small  remfom,  botiyoidal,  and  occa- 
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akmi&y«takctitiedi^MS,eitfaerooloileMa^  Jfeiis2ste  is  a  brown, 

opaque  ¥aiiety»  occumBg  in  compact  reniiorm  maflses,  occasionally  presenting  a  slaty 
Btmcture.  Opoljiuper  contains  several  per  cent  of  iron,  and  is  tbe  analogue  in  this 
speeies  of  the  jasper  in  the  preceding.  SUiciout  §irUer  is  a  loose  silicious  aggregate,  de- 
posited by  the  Geysera  of  Iceland,  where  it  presents  porous  staJactitic,  fibrous,  "  cauli- 
lower-Uke,'*  and  oeeasioDatty  compact  oonoretioiM^  Psarl  mnier,  otfl&riU,  occurs  in  the 
cavities  of  volcanic  tu&,  in  smooth  and  shining  globular  and  botryoidal  masses,  which 
have  a  pearly  lustre.  Wood  optU  has  a  peculiar  ligneous  structure.  MiehadUe  (from 
libe  island  of  St.  Miehaels,  Azores)  is  a  white  fibrous  pearly  variety,  consisting,  according 
to  Webster,  of  Silica  83*65,  water  16*35.  Sp.  gt^^li8.  AJbtmocaleUe  is  an  mipure  opal 
of  a  bluish  milk-white  color,  containing  6  per  cent  of  lime. 

OsB.  Opal  occurs  in  riiort  irregular  veins  in  porphyry ;  also  in  the  vesicular  cavities 
of  amjrgdaloid.  Common  opal  sometimeB  occurs  in  hmestone,  with  homstone.  Menilite 
is  poet  with  in  clay  date.  Some  varieties  are  found  with  galena  and  bkmde,  in  metallifooua 
▼ems.    It  tAao  occupies  the  interior  of  fossils  in  sandstone. 

The  precious  opal  occurs  in  ponifayry  at  Czervenitza,  near  Ca^an  in  Hungary,  and  at 
Gracias  a  Dioo  in  Hcmduras,  S.  A.  Fire  opal  is  broufffat  from  Zimapan  in  Mexico,  and 
from  the  Faroe  Islands.  The  common  opal  exists  abundantly  in  Hnn^raiy,  in  Faroe,  Ice- 
,  land,  the  Giants'  Causeway,  and  the  Hebrides.  An  interesting  vanety  occurs  within  a 
half  mile,  and  to  the  southwest  of  the  watering  place  at  Vourla,  the  harbor  of  Smyrna, 
along  with  yellow  ja^>er  and  homstone,  imbedded  m  a  low  ridge  of  compact  limestone^ 
of  a  hght  yellow  or  myish-white  color.  Its  colors  are  wax-ydlow  and  grayish-green, 
occasionally  whita  Hungary  afibrds  also  the  hydrophane.  The  Giants'  Causeway  afiords 
•man  inasses  resembUnf  mountain  cork,  which,  though  opaque,  become  translucent  on 
immersion  in  water.  Cacholong  occurs  in  k)ose  masses  on  the  river  Cach,  in  Bucbaria, 
whence  its  name.  Hvalite  occurs  in  amygdaloid  at  Schemnitz,  in  Hungary,  and  in  clink- 
stone at  Wahsch,  in  Bohemia.  Menilite  is  found  imbedded  in  adhesive  slate,  at  Menil 
Montant,  near  Paris.  Wood  €pal  forms  large  trees  in  the  pumice  conglomerates  of  Saiba 
near  Neusohl,  and  Kremnitz  m  Hungary,  m  Faroe,  and  other  trap  countries.  In  Van 
Dieman's  Land,  forty  miles  above  Hobart  town,  on  the  river  Derwent,  it  is  said  to  occur 
in  large  trunks.  A  magnificent  specimen  in  the  Liverpool  Museum  from  this  locality, 
woghs  between  two  and  three  hundred  poun<k. 

Hyahie  is  the  only  variety  of  this  species  which  has  been  met  with  in  the  United 
States.  It  occurs  sparingly  at  the  Phillips  ore  bed,  Putnam  Ca,  N.  Y.,  in  thin  coating  on 
granite ;  also  in  Burke  and  Scriven  Cos.,  Geo^ia.  In  the  latter  region  it  lines  cavities  in 
a  siHdous  shdl-rock.    The  Suanna  spring  in  Florida,  a£R>rds  small  quantities  of  silicious 


Tlie  precious  opal,  when  large,  and  exhibiting  its  peculiar  play  of  ctAon  in  perfection,  is 
a  gem  of  high  value.  It  is  cut  with  a  convex  surface.  The  lanrest  mass  of  which  we 
have  any  knowledge,  is  in  the  imperial  cabinet  of  Vienna ;  it  has  amiost  the  size  of  a  man's 
flst,  and  weighs  17  ounces,  but  contains  numerous  fissures,  and  is  not  entirely  disengaged 
from  the  matrix.  This  stone  was  used  as  a  gem  bjr  the  Greeks  and  Romans,  and  was 
called  opalus ;  also  paderoo,  ratSepbtSf  in  allusion  to  its  color  and  lustre,  as  expressed  in 
flie  Oiphic  poem,  IfuproU  ripwa  xP^a  mtSds,  "  having  the  delicate  complexion  of  a  lovely 
youth,*^  (Moore's  An.  Min.) 

OBSIDIAN. 

EnmjrTodas  Oaarts,  JIT  IndivWUe  anartx,  FDilble  aoarts,  J.  PsariiUMie-PtiAlisione.  Pumtoe. 
Jfsietenite.    PediitdB,Perlfltetn,Bimsteiii0/a«G«rmaiw.    Petrosilex  reiliiite.  FddqMUh  rviinlte,  H. 

No  rmlar  fonns  <x  deaTage. 

H.sf-7.  Q,^=St^6,  obsidian  from  Iceland ;  S*913,  pitchstone  from  Meissen.  Luotre 
Titreous-— pear^.  Streak  white— grayish  white.  Color  black,  brown,  red,  green,  gray, 
white ;  none  bnght    SubtraniQiarent— subtranslucent    Fracture  conchoidai 

Obsidian  was  formerly  distributed  into  the  four  so  called  species,  obeidiant  pitchstone, 
pearlstone,  and  pumice.  Obeidian  more  neariy  resembles  glass  m  its  appearance,  and  is  often 
ca^sd  Tokamc  glass.  Pitcketone  has  a  resinous  lustre  and  a  splintery  fracture.  Its 
colon  are  princi^dly  brown,  green,  or  led.  It  presents  frequent  transitions  into  obsidian 
on  one  side  and  pearlstone  on  the  other.  Peorlftoneisagrayvariety  with  a  pearly  lustre; 
il  occurs  in  rounded  balls,  one  to  two  inches  in  dmroeter,  usually  composed  of  thin  con- 
centric lanuniB,  and  often  containing,  as  a  nucleus,  a  grain  of  obsidian ;  the  epheruliie 
T«riety  occurs  in  small  gtoboles,  with  a  straetore  somewhat  fi)»ous.    Pumice  is  a  vesi* 
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enlar  obndiaii.    It  oecamonan^  presents  a  silky  fibrous  Btructure ;  at  other  times  it  bas 
a  more  gh^j  textme.    Its  vesiciilar  structure  renders  it  boojiiDt  ibr  a  time  oo  ^""^^ 
Marekanite  is  a  peari-|rray  translucent  vaiiety,  from  Mard^an  in  Kamschatka. 
Compontkm,  accordmg  to  Berthier,  Tbomaon,  and  Descotils, 


OktiUmm. 

PUek9Uu§t  Amu, 

i»nSM007. 

OMUrn 

Silica,            69*46 

63*500 

73100 

70*400 

72^ 

Protox-inm,     2-60 

3*796 

0*864 

Peiox.    4*384 

20 

Alumina,         2*60 

12-736 

13*560 

11*600 

12^5 

8oda,               5-08 

6*220 

6*320 

10^ 

Potash,             713 

5*200 

Lime,               7-54 

4*460 

1*484 

3*000 

— 

Water,             300 

4*724 

4*280 

^— 

Magnesia,        2-60 

volatile,  8*000 

— 

100K)0,R         98*712,  T.        100*052,  T.         98*864,  T.         96-5,  D. 

These  varieties  fuse  with  more  or  less  facility  before  the  bbwpipe,  to  a  yesicalarglaM 
of  a  white  or  gray  color. 

Obs.  The  several  varieties  of  this  species  generally  occur  in  rocks  of  igneous  ori|piL 
They  occasionally  fonn  the  paste  of  porphyries.  They  have  also  been  obrcrved  fixnung 
beds  or  irregular  veins  in  sandfitone.    Pumice  is  a  product  of  modem  volcanoes. 

Obndian  occurs  in  Iceland,  the  Lipari  Islands,  IsUnd  of  Milo  and  other  islands  in  the 
Archipel^  ;  also  at  Ascension,  Tenerifie,  in  Siberia,  and  Mexica  The  hills  around  the 
valley  of  Tribisch,  near  Meissen  in  Saxony,  afibrd  abundantly  the  pitchtUme  varie^ ;  at 
Arran  in  the  Isle  of  Man,  it  forms  extensive  beds  in  granite,  and  contains,  accordmg  to 
Knox,  2  per  cent  of  bitumen.  This  bitumen  is  driven  off  by  heat,  and  the  pitchstooe 
transfi>rmed  into  a  vesicular  glass.  It  occurs  also  at  Newry,  County  Down,  IrelaDd,  in 
smooth  lamellar  concretions,  of  a  mountain  or  leek-green  color.  Pearistone  forms  extensiTe 
beds  in  Hun^rary,  between  Tokay  and  Kereeztur,  at  Glashutte,  near  Schemnitz,  and  else- 
where ;  also  m  Iceland,  Spain,  and  Mexica  Pumice  forms  a  hill  eight  hundred  or  one 
thousand  feet  in  height,  on  the  island  of  Lipari,  termed  from  its  scanty  vegetation  and 
peculiar  whiteness,  11  Campo  Bianco.  From  this  locality  and  the  isles  of  Ponza,  pamice 
IS  exported  in  large  {quantities  for  commerce.  It  occurs  also  in  Hungary,  at  T^ierme,  k^ 
but  in  smaller  quantities  and  of  inferior  (quality.  Hiese  different  varieties  often  contain 
imbedded  crjrstals  of  glassy  fsldspar,  particularly  those  from  Ischia;  some  obsidians  occa- 
sionally include  particles  of  olivine  and  traces  of  other  volcanic  minerals. 

Some  varieties  of  obsidian  admit  of  a  high  polish,  and  have  been  employed  for  minon; 
the  inhabitants  of  Mexico  formeriy  made  it  into  knives,  arrowheads  and  other  war  instra- 
ments.  CJertidn  specimens  present  an  olive-^green  opalescence,  and  are  therefore  valued  by 
the  lapidary.  Pumice  is  verv  extensively  employed  for  grinding  and  polishing,  both  in  the 
•ohd  and  pulverized  state.    It  is  often  a  convenient  filtering  material. 

Obsidian  results  from  the  fusion  of  several  minerals,  and  is  properiy  a  volcanic  sUf. 
As  midit  be  expected,  the  analyses  disagree  widely.  It  is  not  entitled  to  a  place  anMOf 
mineruogioal  species. 

EUBIALTTE.    Almamdub  RHomoHEDKinL 
Rhombobelral  Almandine-iSpsr,  HaU.    EodjraUte,  imprvptr  ortkogr^k^. 

Primary  form,  an  acute  rhombohedron  ;  R  :  R=73°  4(y,  and 
106°  2(V ;  730  SO',  and  106°  SC,  according  to 
Miller.  Secmdary  form :  R  :  c=143o  1(K,  R: 
a=112<^  33',  R :  a'=143o  44'.  a  :  e=90°.  Mil- 
ler obtained  for  another  crystal  having  three  ad- 
ditional planes,  e,  a\  and  a,  a  :  a'=148°  38', 
a  :  R=ll2o  18',  a  :  e=129<^  22^,  a  :  0^=101^ 
35^,  a :  0=900,  of  :  a'=l26o  25^.  Cleavage  par- 
allel with  a,  very  perfect.  Occurs  massive. 
H.=6.    G.==2-9036.    Lustre  vitreous.  Streak 
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white.    Color  brownish-ied,  roe^red.    Opaqae--«lightl7  translu- 
cenl.    Fracture  subconchoidal  or  splintery. 

ComponHon,  woeoiSng  to  Stromejcr,  (UntenuchimgeD,  p.  438,) 


Sflkm, 

Ziroonia, 

lime, 

Soda, 

Perozyd  of  non. 


52-47 
10-89 
1014 
13-92 
6-85 


Perozyd  of  manganese,        5^57 
Mnriatie  acid,  1*03 

Water,  1-80— 99*67 


53-325 
11102 

9-785 
13-822 

6-754 

2-062 

1-034 

l*801»99-685 


Fufee  belbte  tbe  Uowpipe  to  a  leek-green  ecoria  or  opaque  glass.  When  pnlyerixed,  it 
fdatinises  with  acids. 

Om.  The  <m]y  known  locality  is  at  Kangerdluarsok,  in  West  Greenland,  where  it  b 
eidier  assocdated  with  hocnhlende  and  sodaHte,  or  imbedded  in  compact  white  feldspar. 
The  crystals  are  usually  small,  but  sometimes  occur  an  inch  or  more  in  length.  It  was 
first  described  by  Strom^er,  who  gaye  it  the  above  name  on  account  of  its  easy  solubility 
in  acids,  ikom  cf ,  eostZy,  and  StaXvta,  to  di»$olve. 


ZIRCON.    Zircon  quadratus. 
PriMBslk  Zlrooo,  Jir.  and  J.   ByaeiBtb.   Jai|Qii.   Zireooite.   Silicate  of  Zlreonia.   Zirkon. 

Primary  form^  a  right  square  prism.    Secondary  forms : 

3. 


JA 


M 


Co^NC.       Two  Ponds,  N.T.,  and  Mlidl«biU7,Vt       Fredorkkfrin. 

5. 


SwiAlpa 
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33-32 

33-48 

3208 

6&00 

67-16 

67-07 
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M  :  «=135o,  M  :  f^l22P  W,  e  :  6=123°  19^,  M  :  ^=159°  47', 
&  :  &=13^2P  43',  147°  3',  a  :e=l939  39^,  a  :  ©=151°  39'.  CUavage 
parallel  to  M  ;  also  less  distinct  parallel  to  e.  It  occurs  also  in  ir- 
regular forms  and  grains. 

H.=7-6.  G.=4-5— 4-76;  4-605,  Haidinger;  4-681,  Thonwon; 
4-721,  Lowry  ;  4-453,  a  crystal  from  Buncombe  Co.,  N.  C,  Vantixem. 
Lustre  more  or  less  perfectly  adamantine.  Streak  white.  Color 
red,  brown,  yellow,  gray,  white.  Transparent— subtranslucoit. 
Fracture  concboidal,  and  brilliant. 

Compo$ition^  accofding  to  Vauqoelin,  ( J.  dea  Btinea,  N.  26,  p.  106,)  Moir,  (Thorn.  Min. 
i,  426,)  Bcnetiut,  (K.  V.  Ac  R  1824,  p.  106,)  and  Vamnem,  (J.  Ae.  Sd.  Fhil^  iii,  59,) 

ExpaiUjr. 
Silica,  31 

Zirconia,  66 

Ozyd  of  inxi,  2 

99,Vau.         99-32,  Muir.      100-64,  Bcra.         99-15,  Van. 

It  kMea  ha  color,  bat  ia  ininaiUe  alone,  and  alao  with  caibooate  of  aoda  and  aah  of 
pborohonia.    With  borax  it  melts  to  a  diaphanoua  glass. 

Hyaemtk  indndea  those  individuals  which  present  bright  colors,  considerable  transpa- 
rency, and  smooth  and  shining  surfaces.  Zirconite  presents  grayish  or  brownish  tints, 
and  IS  frequaotlj  nivigh  or  opaque.  Tlie  variety  from  Ccjrlon,  whidi  is  ookiriess,  or  has  a 
arooky  tinge,  and  is  therefore  sold  for  inferior  diamonds,  is  sometimes  called  jargon. 

Hyacinu  occurs  in  the  sand  and  alluvial  deposits  of  certain  rivers  in  Ceylon,  at  Ex- 
pailly,  near  Le  Puy,  FVance,  at  Ohlapian  in  Transylvania,  occasionally  in  volcanic  ta&  in 
Auvergne,  and  at  Vesuvius.  Siberia  afibrds  crystals  as  large  as  walnuts.  Splendid  spe- 
cimens occur  also  in  Greenland,  and  in  the  zircon-syenite  o?  FrederioksviLm  in  Norway. 

In  Buncombe  Ca,  N.  C,  on  the  road  leading  from  the  Saluda  Gap  to  Ashville,  upon  the 
first  elevation,  after  passing  Green  river,  very  beautiful  crystals  of  zircon  are  foond  loose 
in  the  soil,  and  sometimes  attached  to  feldspar  and  quartz.  In  New  York,  zircon  occurs 
in  varioosly  modified  crystals  of  a  cinnamon-red  color  at  Hall's  mine  in  Moriah,  Eosex 
Ca,  in  a  vein  of  quartz  running  through  the  ore :  near  the  outlet  of  Two  Ponds,  Orange 
Co.,  it  is  associated  with  scapolite,  pyroxene,  and  sphene,  in  crystals  sometimes  an 
inch  in  length ;  on  Deer  Hill,  a  mile  southeast  of  Canterbury,  in  the  same  county,  crystals 
are  abundant  They  have  a  deep  brownish-red  or  black  color,  and  occasionally  are  an 
inch  and  a  half  in  length :  choociate-brown  crystals  are  obtained  in  Warwick,  at  the 
southern  base  of  Mount  Eve,  in  limestone  and  scapolite:  near  Amity,  and  also  in 
Monroe  and  C<miwall,  are  several  localities  of  zircons,  presenting  white,  reddish-brown, 
dove-brown,  and  black  colors.  In  St  Lawrence  Ca,  tine  zircons  occur  with  apatite  at 
Robinson's,  in  the  town  of  Hammond,  near  De  Long*s  Mills :  some  of  the  ciystals  are  an 
inch  and  a  half  long,  and  half  an  inch  wide,  and  &y  sometimes  contain,  according  to 
Beck,  a  nudeos  of  carbonate  of  lime.  Johnsburgh,  in  XVarren  Co.,  also  afibrds  intetestmg 
oiystali  of  zircons.  In  New  Jersey,  zircons  have  been  obtained  at  FVanklin,  and  in  gneiss 
at  Trenton.  Loose  masses  of  sjrenite  at  Middlebury,  Vt,  have  afibrded  some  specnmens ; 
also  taloose  date  at  Easton,  Penn.  The  chrysoberyl  at  Haddam,  and  the  Silhnwnite  at 
Norwich,  are  associated  with  small  zircons. 

Hjracinth  occurs  of  sufficient  dimensions  to  be  valuable  as  a  gem. 

It  is  very  doubtful  whether  the  modem  hyacinth  is  one  of  the  number  of  stones  that 
were  called  hyacinth  (^lytfor)  by  the  ancients.  Jameson  seems  to  have  siqipoaed  that 
they  apphed  this  name  to  the  amethyst  or  sapphire. 

OSTRANITK    Zikoon  rhombicus. 
BrtUkMft,  New  PbU.  Joor.  Iv,  185,  18S7-8. 

Primary  form^  a  right  rhombic  prism  ;  M  :  M=96<^  and  84^. 
Secondary  form :  the  prism  with  the  lateral  edges  slightly  tnio- 
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caled,  and  the  basal  edges  deeply  replaced,  e  :  e=128^  14',  and 
133°  4Sf.  Cleavage  parallel  with  «,  (shorter  diagonal,)  scarcely 
perceptible. 

H.=6 — 6*6.  G.=4*32 — 4*4.  Lttsire  vitreous.  Color  clore- 
brown,  sometimes  with  smoky-gray  spots.  Strectk  lighter  than 
the  color,  grayish  or  white.    Very  brittle. 

It  does  not  fuse  before  the  blowpipe,  but  the  color  becomes  paler.  With  borax  it  mdts 
with  difficulty  to  a  tranjipaient  gla^s.    It  is  insduble  in  nitric  acid. 

Om.  This  mineral  occurs  in  Norway,  and  it  is  supposed  in  the  zircon-sienite  of  FVed- 
eneksTfim.  The  q>ecimens  eiamiiied  were  part  of  the  cdlection  of  Cher.Heyer  of  Dres- 
den :  they  are  about  an  inch  in  length.    It  resembles  zircon,  but  differs  in  czysCallisatao^ 

lliis  species  was  named  by  Breiuaupt  after  the  goddess  Ostra. 


Digitized  by 


Google 


ORDER  VII.    SCAPTINEA. 


RUTILE.   Rdtilub  auADtiTVi. 


PcrttomoaiTttaBtam-Ore.Jir.   Citaptie.   OalUiliili*. 
BteAdd,  TUm. 


Swumn,   TUmtOxj^H.   Til». 


Primary  fwrmy  a  right  square  prism.  Secondary  forms  :  fig. 
61,  PI.  I,  with  the  planes  a  so  extended  as  to  form  a  four-sided 
p^umid  at  each  extremity  of  the  crystal.  Also  the  annexed 
figures: 

1.  2. 


M  :  6=135°,  M  6^=1610  34',  e  :  £^=150°  26^,  a  :  a^llT^  2^,  a  :  c= 
148<^  31',  M  :  e=123o  69^,  e  :  0=128°  41'.  Cleavage :  lateral,  dis- 
tinct ;  diagonal,  less  so.  M,  e  and  e\  are  usually  vertically  striated. 
Crystals  often  acicular.  Compound  crystals :  they  occur  under 
die  form  of  singly  and  doubly  geniculate^  crystals  ;  one  of  the  lat- 
ter kind  is  represented  in  fig.  1.  For  an  explanation  of  these  forms, 
see  §  77.  Imperfect  crystcUlizaiions :  structure  granular,  particles 
of  various  sizes,  and  strongly  coherent. 

H.=6— 6-6.  G.=4-18,  Klaproth ;  4-249,  Mohs ;  a  dark  variety 
from  Ohlapian.  Lustre  metallic-adamantine.  Streak  very  pale 
brown.  Color  reddish-brown,  passing  into  red ;  sometimes  yellow- 
ish. Subtransparent — opaque.  Fracture  subconchoidal,  imeven. 
Brittle. 

When  pore,  it  is  oompofled  of  titammn  60*29,  and  oxygen  39*71 ;  bat  niffrine  flontainn 
about  14  per  cent  of  ozyd  of  iron.    Before  the  blowpipe  araie  it  remains  unutered.    With  , 
bcffaz  it  forms  a  hyadnth-red  bead.    It  commmiicatea  a  pale-red  color  to  salt  of  pkMpliD- 
ma,  but  does  not  fuse  with  it 

Obs.  Rntile  oocura  in  ^[ranite,  gneiss,  mica  slate,  and  syenitic  rocks,  and  snmetimeat 
in  gEanolar  limestone.  It  is  generally  foond  in  imbedded  crystals,  in  msnsfw  of  quartz  or 
fcl£par,  and  often  occurs  in  acicular  crystals.  It  has  also  been  met  with  in  qfoealsr 
iron. 
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It  ooeort  in  mecidur  iixm  in  te  Giifloni.  Biasil  aflbnls  adeobr  onrfltallisAtianf  im 
limpid  qaartz.  At  Yiieiz  in  France,  and  in  Castile,  geniculated  cxystala  are  obtained* 
oftei  of  larg^  ate.  At  Ohkpian  in  Transylvania,  it  is  found  in  pebbles,  of  a  black  coIoTy 
and  kenoe  is  called  nigrine.  A  massive  variety  occurs  ui  Aiendal  in  Norway ;  also  at 
Karingfarioka  in  Sweden ;  the  latter  is  said  to  contain  3  per  cent  of  chrome,  and  is  the 
Titane  oxidk  ckrmmfhre  of  Haiiy. 

Fine  rutiles  occor  m  gneiss  at  bane,  Mass. ;  the  crystals  are  occasionally  an  inch  and 
a  half  in  diameter.  At  Windsor,  Mass.,  it  occurs  thickly  disseminated  thiongh  veins  of 
fcldspar  intersecting  chlorite  slate.  At  Shelbom  it  is  iotmd  in  modified  and  compound 
oystals  in  mica  slate,  at  Leyden  witii  scapolite,  and  at  Conway  with  xoiaite.  It  is  occa- 
rionaDy  obtained  in  besBiutiful  translucent  crystals  in  the  Middletown  feldspar  quarry,  Conn.t 
associated  with  apatite  and  albite.  It  occurs  sparingly  at  Lyme,  N.  H.,  wim  tourmaline, 
and  at  Newton,  N.  J.,  along  with  spinel  At  Warren,  Me.,  it  is  found  akniff  with  tremolite 
and  oepper  pyrites.  Comrnmnd  crystals  of  a  dark  cdor  aw  oceaakmaBy  found  at  Lane's 
Mine,  Monroe,  Conn.,  and  also  in  the  adjoining  town  of  Huntington.  The^  vicinity  oC 
Hanover,  N.  H.,  has  aflRirded  splendid  specunens  of  quartz  penetrated  with  acicular  crys- 
tals of  mtfle.  In  Orange  Ca,  N.  Y.,  Uiere  are  sev^  localities:  a  mile  north  of  Edeo- 
ville  it  occurs  with  pargasite  in  limestone  boulders ;  two  miles  east  of  Warwick  in  granite 
with  zircon ;  a  mile  east  of  Amity  in  quartz  with  brown  tourmaline,  and  two  miles  west 
with  spinel  and  corundum,  and  also  two  miles  southwest  in  dark  blue  eight-sided  prisms, 
associated  with  red  spinel,  chondrodite,  dtc ;  also  near  Warwick  in  slender  prisms  pepa- 
tnlii^  qnartz.  In  New  York  County  in  veins  of  quartz,  feldspar,  and  mica,  traversing 
gramuu*  limestone  at  Kingsbridge ;  Gouvemeur,  N.  Y.,  and  the  limestone  of  £!ssexCa  haa 
also  aftrded  some  crystals.    Fme  crystals  of  rutile  are  obtamed  at  Georgetown,  D.  C. 

The  finer  specimens  of  this  species,  from  Middletown,  Conn.,  when  out  and  polished^ 
fMm  a  gem  of  rare  beauty.  The  ozyd  of  titanium  is  employed  in  painting  porcelain,  and 
quite  lairgdy  for  giving  the  requirite  tint  to  artificial  teeth. 

Rutile  is  so  named  in  aDuston  to  its  cobr,  from  the  Latin  rultZas,  which  signifies  both 
Ttd  and  retpUnienL    Sanssure  named  a  reticulated  variety  tugeniU,  from  9«y4yii,  a  ast 


6FHENE.    Runms  osLiamm. 


Ora, 


■aaMinatie  TItarfiim  Ore,  M.  Tltntte.    Bfana-MMsksn,  Oflk 
Wtn.    8pbeneTluuie8illeo<ale«lre,£r.    Ledcrtte,  5jUpard. 

Primary  farm :  an  oblique  rhombic  prism.    M :  M=76°  1'. 
Secondary  farms:  n  :  n=136o  8',  P  :  y  (adjacent  planee)=60o  24'. 
1.  3. 


Norway,— Roger^f 
ftakeGeone. 


Ai*3r,If.T. 
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r  :  =rll3o  27',  t :  ^=110^  61',  / :  U-\Z3P  48^,  9  :  s^T'  W.  CUm- 
age :  sometimes  distinct  parallel  with  r  ;  still  less  so  parallel  with 
I  and  P,  and  not  easily  obtained.  Imperfect  crystaUizations :  lamel- 
lar and  granular  structure ;  particles  in  the  latter  Wrongly  co- 
herent 

H.=:6 — 6*5.  G.=3*468,  Haidinger.  3*2378,  of  a  specimen  from 
St.  Gothard,  Cordier.  Lustre  adamantine — resinous.  Streak 
white.  Color  brown,  gra^,  yellow,  green,  and  sometimes  black. 
Transparent— opaque.    Brittle. 

Cmnpotition,  accordmg  to  iQaproth  (Beit  i,  351)  and  Cordier,  (Joor.  des  Miiwty  ziii, 
7Q,) 

Silica,  35  28-0 

Titanic  acid,  33  33*3 

lime,  33—101,  K.  33-2c»93-5,  C. 

Before  the  bkmnupe  the  yellow  varieties  are  not  altered  in  color ;  the  othen  become  yel- 
low. ThiBy  ihijfhtly  intumeece,  and  fuse  on  the  edeee  to  a  dark  enameL  With  botaz  mj 
mSbrd  a  yellowiflh-greea  glaai.  They  dissolve  in  heated  nitric  acid,  with  the  ezoepckn  of 
a  siliciouB  ieeidQ& 

OiSL  This  species  was  formeily  divided  into  tiiamte  and  tphene;  the  former  inchided 
the  brown  or  black  varieties,  the  latter  the  lighter  colored  and  transloceot 

Sfheoe  occurs  intersposed  among  primary  rocks,  in  gneiss,  granite,  mica  slate,  and 
granular  limestone ;  also  in  syenite,  and  beds  of  iron  ore. 

Titanite  occurs  with  pyroxene,  in  beds  of  iron  ore,  at  Arendal  in  Norway,in  granite  at 
Sartnt  in  Greenland.  Sphene  in  cmi^cated  compound  ciystals,  of  a  pale  green  color 
and  transparent,  occurs  at  Graubinden  in  the  Grisons,  associated  with  fiudspar  and  dilo- 
rite ;  in  mica  date  at  St  Gothard ;  also  at  Mont  Blanc,  and  dsewhere,  in  the  Alps.  Smd 
m^als  occur  in  syenite  at  Strontian  in  Argyleshire,  and  Ciiffle  in  Galloway.  Occasion- 
al^ it  is  found  among  volcanic  rocks,  as  at  the  Laaoher  See,  and  Andemach  on  the 
Bmne. 

In  Canada,  at  Grenville,  and  in  Bucks  Co.,  Penn.,  three  miles  west  of  Attldnro',  it  is 
aOTociated  with  tabular  spar  and  plumbago.  At  Rogers^s  Rock,  on  Lake  Georse,  it  occurs 
venr  abundantly  in  amaU  brown  cnmtals,  uong  with  graphite  and  pyroxene.  At  Goovemev, 
N.  v.,  it  occurs  in  black  crystals  in  graniuar  limestone  with  scapolite.  Near  Natonl 
Bridge,  Lewis  Co. ,  dariL  brown  crystals  occur  with  pyroxene  and  scapc^te,  among  which  is 
the  variety  called  Lederite.  In  Orange  Co,  N.  x .,  large  crystals  occur  Abundantly  in 
limestone,  near  Duck-cedar  pond,  in  the  town  of  Monroe ;  near  EdenviDe,  in  light  brown 
crystals,  scnnetiroes  neariy  two  inches  across,  disseminated  through  limestone ;  5  nnles 
south  <tf  Warwick,  in  large  grajosh-brown  crystals,  with  zircon,  hornblende,  and  iron  on ; 
also,  in  small  crystals  a  mile  south  of  Amity.  In  Westchester  Co.,  near  PeekdaU,  in  an 
aggregate  of  feldspar,  quarti,  and  homMende ;  also  near  West  Farms,  in  small  reddidi- 
brown  prisms.  In  Massachusetts,  veiT  good  sphene  occurs  in  gneiss,  in  the  east  part  of 
Lee ;  also  at  Bolton,  with  pyroxene  and  petalite  m  limestone.  It  is  found  also  at  Pbiham, 
in  the  same  State,  at  Trumbull,  Ccmn.,  and  at  Thomaston  m  Maine.  At  Franklin,  N.  J., 
s  honey-cokMed  variety  is  obtained. 

The  name  tpAene  was  applied  to  this  mineral  in  allusion  to  the  form  of  the  crystal,  fiotQ 
9f^¥,  a  wedge  ;  and  the  name  TitaniU,  from  its  containing  Titamum  as  a  prmcqial  in- 
gredient 

The  Lederite  of  Shepard  is  identical  in  crystaOographio,  as  well  as  other  characters, 
with  oommcm  Mnsne ;  it  included  crystals  having  tiie  fonn  reparesented  in  fi|r.  4.  The 
figuies  given  wul  illustrate  satisfoctonly  the  eompkn  ciystallisations  of  this  i * 
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GREENOVITE.    Runum 


Primary  form^  an  oblique  rhomboidal  prism,  Dufirtooy — P :  M 
=:87o  KK,  P:T=86o  W,  M:T=110o  36^, 
P :  a=140o  7',  P :  a=xl63o  26^,  P :  €^=1660  37', 
As  Phillips  suggests,  from  the  symmetry  of  the 
crystal  and  the  small  difference  obtained  in 
the  angles  between  M  and  T  on  P,  it  will 
probably  prove  to  haire  a  rhombic  and  not  a 
rhomboidal  primary. 

H.  above  6 ;  accordinii;  to  Breithaupt,  fresh 
specimens,  =7.  0.=3'44,  Duf. ;  3*627,  Breit.  Lustre  splendent 
and  vitreous  on  a  cleavage  face ;  between  vitreous  and  greasy  on  a 
surface  of  fracture :  face  P,  often  dull  and  tarnished.  Cohr  rose- 
red  and  flesh-red.    Streak  reddish-white. 

Compontion,  aecordixiff  to  Cacani^,  (Ann.  des  M.>  xvii,) 

Titanic  acid  74*5,  ozyd  of  manffaneie  34*8,  lime,  a  trace=399'3. 

Not  acted  on  hj  acids.  Alone  Deibre  the  Uowpipe  infusible.  With  soda,  giyes  the  re- 
action of  manganese.    It  is  considered  a  numganenan  sphene. 

Obs.  Greenovito  was  discovered  in  the  manganese  deposit  of  Saint  Marcel  in  FSed- 
mont  It  occurs  in  rose-cdored  veins  which  ran  irregularij  in  the  mass,  and  is  associ- 
ated with  quartz,  epidote,  and  msnganftrian  garnets.  It  was  named  by  Duft^noy  in  honor 
of  6.  B.  Greenough. 

ANATASE.    RoTiLus  ftraiodalis. 
Pyramidal  Tltanimii-Ore,  JIT.   Oetahedilte,  J.   OLnnlte.   Thsne  Anatase,  H. 

Primary  J^arm^  a  square  octahedron ;  A :  A 
(over  a  terminal  edge)=97°  56',  A  :  A  (over  a 
basal  edge)=136*^  22^.  Secondary  form :  A :  e 
=138o  SS',  A:m=158o  11',  A:p=llP  49^ 
4 :  m=116o  33',  e" :  e"=148°  23'.  Cleavage 
parallel  to  A  and  p,  perfect. 

H.=6-6— 6.  G.=3-867,  Hauy ;  3-826,  Mohs. 
Lustre  metallic-adamantine.  Streak  white. 
Color  various  shades  of  brown,  passing  into 
indigo-blue;  greenish-yellow  by  transmitted 
light.  Fracture  subconchoidal,  scarcely  ob- 
servable. 

Anatase  is  pure  ozyd  of  titanium,  and  before  the  Uowpipe  exhibits  the  phenomeoa  of 
that  substance.  When  heated  it  ffives  out  a  reddish-yellow  phosphorescent  light,  which 
appears  suddeidy  like  a  flame  and  is  soon  over;  a  pecidiaiity,  according  to  Sir  D.  Brew- 
ster, not  met  wim  in  any  other  species. 

Obs.  Anatase  occurs  most  abundantly  at  Bour(|[  d*  Oisans  in  Dauphiny,  acoonmanyii^^ 
ftldspar,azinite,andCrichtonite.  It  is  also  found  m  mica  slate  in  the  Gnsons,  and  at  Ta- 
▼atsch  in  the  Tyrol  In  Brazil  it  occurs  both  imbedded  in  <)uartz,  and  in  detadied  crystals 
of  so  q>leiident  a  lustre,  as  to  be  sometimes  mistaken  for  diamonds. 

Aeoording  to  Beck,  anatase  aooocnpanies  native  titanium  in  slags  ftom  the  ironftimaoes 
of  OMBgeODUily,  N.  Y. 
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BROOKITE*    RoTiLUB  BftooKumn. 
Snoktlt,  1001$,  Abb.  PUL  9d  mt.  iz,  14D.    Prkmitic  TituioBi-Olc,  JSbJi.   Jnrlaite,  S^r^ 

Primary  fwrm^  a  rigfht  rhombic  prism ;  H :  M 
=10Uo.  Secondary  farm :  If :  h^lAQP,  e :  e=: 
ISS""  4&  and  lOF  37 .  Cleavage  paraliel  to  M 
indistinct ;  parallel  to  P  still  more  so. 

H.=6*6— 6.  Lustre  metallic-adamantine. 
iStrreaAr  yellowish-white.  Co^  hair-brown,  pass- 
ing into  deep  orange-yellow  and  some  reddish 
tints.    Translucent— opaque.    Brittle. 


It  contebis  oxyd  of  titBiiiiim,  wHk  traoa  of  osyd  of  iran  and  mtngineie,  but  hat  ool 
yet  been  analyied. 

Obs.  Brookite  was  firat  obsenred  among  some  minerals  accompanTing  titanite  fiom 
Daqiliinj,  by  M.  Soret,  of  Genera.  It  hna  sinoe  been  discoyered  in  6ner  dystals  at 
Snowdon,  Wales.    It  was  named  by  Mr.  Levy,  in  honor  of  Mr.  Brooke. 

It  occors,  aceonHng  to  Mr.  Joseph  A.  Clay,  of  Philadelphia,  at  the  FbenizyiUe  tooMl 
on  the  Reading  railroad,  PennsylTania,  associated  with  pearl  spta, 

PEROVSKITE.    RuTiLus  cuMcuB. 
O.  JlM*,  Pan.  xhrill,  5SB. 

Primary  fmrm^  the  cube.  Cleavage  tolerably  perfisct  parallel 
with  the  £aoes  of  the  cube. 

H.=5*6.  G.=4H)17.  Lustre  metallic-adamantine ;  less  bright 
on  a  cleavage  face.  Streak  grayish- white.  Color  grayish  to  iron- 
black.    Opaque. 

Acoordinff  to  Rose,  Perofrskite  consists  principally  fd  titanic  acid  or  ocyd  and  lime. 
Before  the  Uowpipe  alone  it  is  infusible.  With  salt  of  phonborus  and  bocaz,  the  pdhrer- 
ized  mineral  forms  a  clear  glass  odored  with  titaniimi ;  with  the  former  in  the  inner  flaBie 
the  globule,  as  fonjr  as  it  is  heated,  is  grayish-green,  bat  becomes  of  a  violet-bhie  on  cool* 
ing;  in  the  outer  flame,  it  is  greenish-white  ^n^ile  hot,  and  dear  and  coloiiess  on  cooliur. 

(>BS.  Perovskite  occurs  m  crystals  or  druses  of  crystab,  the  largest  individuals  of  whi^ 
yvt  seen  are  not  oyer  three  lines  in  length.  It  is  associated  with  finely  ciystallited  chk>> 
rite,  and  magnetic  iron  in  chlorite  slate,  at  Achmatovsk  near  Slatoost  in  the  UraL  Bit 
few  specimens  hare  yet  been  fomd.  It  is  named  in  honor  of  vioe  pfesidsot  Von  Peronki 
ofStPetenborg. 

MONAZITE.    Runms  aceotomvs. 

irr«»aMqi<,in.830aod33O.  Menfite,  Sr^ie,  PliU.  Mag.  1831,  x,  180.  EdwarMte.  KresBlte,  a^ 
•nI,SimiBan*tJoQr.xzzU,10i,841.  -•       -*  —▼ 

Primary  form^  an  oblique  rhombic  prism  ;  M  :  M=93®  1(K,  P  : 
M=100O— 100°  26^.  Secondary  form^ :  e  :  a=14(P  4(y,  e  :  «=3 
1260  g/,  i  :  a=:131o  52',  i  :  af=l50^  50^  e  :  §  (over  b)=119^  2», 
e  :  e  (over  a)=106o  36^,  o' :  o'  (over  a)=81^  4',  M  :  e'=161^  16^, 
M  :  c=l36o  36^,  M  :  fclSS^  26^,  c  :  P  (cleavage  plane)  «103o  46^. 
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3. 

A          ^^ 

^. 

f'l 

11  /» 

JL 

i 

/  J 

si-r^ 

^ 

Norwich,  Ot  WatertowD,  Ct.  Waltrtowv,  Ct 

These  angles  were  afforded  the  author  by  the  cr3rstal  represented  in 
figure  3.  Descloiseauz  obtained  for  the  foreign  monazite,  M  :  6= 
1360  3(y,  c  :  P=104o  3(y,  e  :  a=126S  e  :  'a=141o  5/.  Cleavage 
perfect  parallel  with  P ;  also  parallel  with  the  longer  diagonal. 

H,=5.  G.=4-8 — 5079.  Lustre  vitreous,  or  inclining  to  resinous. 
Color  brownish-hyacinth-red,  clove-brown,  or  yellowish-brown. 
Sabtransparent — subtranslucent.    Rather  brittle. 

C^mfontmn,  aoeurding  to  Keraten,  (Togg^,  zlix,  328,)  Ozyd  of  e€riiim  96*00,  oiyd  of 
lanthanimi  23*40,  thorina  17*95,  ozjd  of  tin  2*10,  protozyd  of  manganese  1*86,  lime 
1*68,  titanic  acid  and  potash  a  iraeet  (dboephoric  acid  28*50tBl01'49,  (  UraL)  Tm  was  de- 
tected in  this  species  by  Rose,  with  the  blowpipe. 

Fusible  with  difficulty  on  the  edges,  or  infusible,  becomixig  gray,  or  greemsh-jrellow. 
With  boimz,  it  slowly  dissolves  and  fonns  a  globule,  which  is  might  yeljowish-green  or 
jaOowish-red  wfaHe  hot,  and  eokriess  when  cold.  Decomposed  by  munatic  acid,  evohring 
«faIorine. 

Obs.  Monazite  was  first  brought  by  Fiedler  from  the  UraL  It  occurs  near  Slatoost  in 
granite,  along  with  flesh-red  feldqiar.  In  the  United  States  it  is  found  in  small  eiyt- 
tals  from  one  sixteenth  to  three  iburths  of  an  inch  long,  with  the  Sillimanite  of  Norwich,  and 
'  r  with  the  same  mineral  at  Chester,  Ct  A  few  minute  ci^stals  (the  Eremite  of 
)  were  ibund  by  Mr.  Thomas  R.  Dutton  in  a  boulder  of  albitic  granite,  containing 
also  a  few  minute  zircons  and  I6|umalines,  in  the  northeastern  part  of  Watertown,  Conn. 
Good  crystals  are  obtained  ifOi  the  SMiooani^  o^ Yoi^town,  Westchester  Co.,  N.  Y. 

REir'COPPEIf  ORE.    CuFuus  ocr ahedrus. 

Octabedral  Cqpptr.Ore,  Jir.  Red  Oxrd  of  Copper.  Ozydolated  Copper,  P.  TUeOie.  RoChlnipANn, 
SeCden,  W.   Ctdver  Otm  Rouge,  CulvreOxldul^,  " 


a. 


Primary  form^  the  regular  octahedron, 
figs.  2,  3,  6,  6,  7,  8,  9, 10,  11,  &c.,  PI. 
I,  also  several  of  these  forms  in  com- 
bination, as  in  the  annexed  figure. 
Cleavage  parallel  to  A.  Imperfect 
erystaUizatums :  structure  granular ; 
particles  of  various  sizes  occasionally 
impalpable.    Sometimes  earthy. 

ft.=4l-6— 4.    G.=6-992,  Haidinger. 

Jjustre  adamantine,  or  submetallic — 

earthy.     Streak   several   shades  of 

brownish-red.     Color  red,  of  various 

hades,    particularly   cochineal-red ; 


Secondary  forms 
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occasionally  crimson-red  by  transmitted  light    Subtransparent— 
subtranslucent.    Frcicture  conchoidal,  uneven.    Brittle. 

C9mpo9ition,  Copper  88*88,  and  o^gen  11*1S^    Before  the  blowpipe  in  the 
flame,  on  charcoal,  affiirds  a  grlobule  of  copper.   Dissolves  with  efierveecenoe  in  nitiic  a 

Obs.  Tile  ore  fonnerlj  indnded  the  earthy  yarieties.  These  usoalij  jpreaent  a  bnck- 
red  or  reddish-brown  color,  and  are  frequently  mixed  with  oxyd  of  iron.  They  occur  in  the 
Bannat,  at  Camsdorf  and  Saalfield,  in  Thoringia,  and  in  GomwalL  Fine  trandooeDt  cra- 
talfl  of  red  copper  ore  occm*  with  native  copper  and  <^iiartz  at  Wheal  Gotland  and  otoer 
Cornish  mines.  Isolated  cr3rstals,  sometimes  an  inch  m  diameter,  are  found  imbedded  'm 
lithomarge  at  Chessy,  near  Lyons :  they  are  generally  coated  with  malachite;  Splendid 
specimens  are  brought  from  the  Bannat  and  £katherinenberg  in  Siberia.  Coniirall  and 
Kheinbreitenbach,  on  the  Rhine,  aflford  the  capillary  variety,  which  occurs  in  extremely 
■lender  crystals,  reticularly  aggregated,  often  fibrous  and  flocculent  This  is  the  ekaUt- 
triehite  of  Breithaupt,  the  KupperbliUhe  or  Haarformiges  Rothkupfererx  of  other  Ger- 
man authors,  and  is  supposed  to  contain  Salenium. 

It  has  been  observed  crystallized  and  massive  at  Schuyler's,  Somerville  and  FlemingtaB 
copper  mines,  N.  J.,  associated  with  chrysocoUa  and  native  copper ;  also  in  red  shale  near 
New  Brunswick,  N.  J.,  and  with  green  malachite  in  trap,  two  miles  from  Ladentooi,  Rock- 
landCo.,N.Y. 

When  found  in  large  quantidesy-this  species  is  valo^e  as  an  ore  of  copper. 

BLACK  COPPER.    CuPRius  ochbackub. 
Black  Oxyd  of  Copper,  7^   Copper  Black,  J.   Black  Oopper,,P.   knpAnoliwine,  W> 

Disseminated,  or  coating  other  copper  ores,  in  shining  botryoidal 
concretions,  or  dull  friable  masses.  Color  black  or  brownish- 
black.     Friable,  and  soils  the  fingers. 

Campositionf  Oxygen  20*175,  copper  79-825.    Seldom  pure  in  nature. 

Before  the  blowpipe  it  is  infrisible.    With  borax  it  afrbids  a  greenish  slag. 

Oss.  It  occurs  in  most  of  the  Cornish  mines,  particularly  at  the  Carravat  and  Ziacxoft 
mines,  accompanying  copper  pyrites,  vitreous  copper,  and  other  ores  of  the  same  metal, 
and  probably  results  from  the  decomposition  of  some  of  theniL 

RED  ZINC  0R£.    Zincius  Brucu. 

Prtanatic  Zino-Ore,  JIT.  Red  Zinc,  Red  Oxyd  of  Zinc  Manganerian  Oxyd  of  Zinc  Zlakoxfi  L> 
Zinc  0xyd«  Feirifdre  Bnrn  Rougeatre,  fi.  Rotiizinkerz. 

Primary  form,  a  right  rhombic  prism ;  M  :  M=126°.  Cleavage: 
basal,  eminent.  Imperfect  crystallizations:  structure  foliated; 
granular — particles  strongly  coherent. 

H.=4— 4-6.  G.=5-432— 5*523.  ZrW5/rc  subadamantine.  Streak 
orange-yellow.  Color  deep  red,  also  inclining  to  yellow.  Trans- 
lucent—subtranslucent.     Fracture  subconchoidal.    Brittle. 

Campontion,  accordinar  to  Berthier,  (Ann.  des  M.  iv,  483,)  Oxyd  of  zinc  88,  and  scsq»- 
oxyd  of  manganese  12.  It  is  infusible,  per  9e,  before  the  blowpipe  ;  with  borax  it  jields  t 
yeUow  transparent  glass.  It  dissolves  without  effervescence  in  nitric  acid.  On  exposure 
to  the  air,  it  sufiers  a  partial  decomposition  at  the  sorlace,  and  becomes  invested  with  a 
white  coating,  which  is  carbonate  of  zinc. 

Obs.  It  occurs  with  Franklinite,  and  also  with  calcareous  spar,  at  Franklin  and  Stcr- 
]in|r,  N.  J.  It  was  first  noticed,  described,  and  analyzed,  by  Dr.  Bruce,  (Bruce's  Ameiieas 
Mmeralog.  Joom.,  vol  i,  p.  96.) 

Mitscmrlich  has  observed  some  minute  six-sided  prisms  in  the  iron  ftunaoes  of  Konigs* 
hutte,  in  Silesia,  which  he  believes  to  be  identical  with  this  species. 

This  is  a  yaluable  ore  of  ziac  whenpuxe,  and  is  easily  reduced. 
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TIN  ORE,    Jovici  quadratus. 

PyrunMal  Tin-Ore,  jr.    ChydofTln.    Peroxyd  of  Tin,  Tl«iii.   Tin  Stone.    Wood  Tin.   BtratmTln. 
Komkeh  Zionen,  Zlnnilefaif  W>   Euin  Oxyd«,  tf. 

Primary  forniy  a  right  square  prism.    Secondary  forms ;  M :  e 

1.  2. 


M 


y 

<>^ 

^t3 

o 

/ 

fL 

"1 

M 

i 

— 

Cornwall. 


Cornwall. 


=1330  38^,  e :  e=121o  36',  e :  a=124o  e  :  tx=15(P  47',  a :  a  (over 
terminal  edge)=l32o  53',  a :  a  (over  siimmit)=ll2o  1',  o :  o=169^ 
6^  and  118<^  16^,  e' :  6^=1120  37'  and  157°  23^.  Cleavage  indistinct 
parallel  with  M  and  e.  Compound  crystals  :  fig.  2,  p.  66,  compo- 
sition of  the  third  kind,  or  parallel  to  the  plane  a;  fig.  12,  PL  IV, 
composition  of  the  third  kind  ;  effected  subsequent  to  the  commence- 
ment of  the  formation  of  the  crystals.  Imperfect  crystallizations : 
structure  fibrous  divergent,  small  reniform  shapes ;  granular — par- 
ticles of  various  sizes,  sometimes  impalpable. 

H.=6— 7.  G.=6-5— 71 ;  6-96,  crystallized  variety;  6-514,  thin 
columnar  variety.  Lustre  adamantine.  Streak  pale  gray ;  in  some 
varieties  pale  brown.  Color  mostly  brown  or  black;  sometimes 
J^>  gray,  white,  or  yellow.  Nearly  transparent — opaque.  Frac- 
ture subconchoidal,  uneven.    Brittle. 

Campo9itiottt  acc(»rdiiig  to  Klapreth»  (Beit  ii,  256,)  Thomson,  (Mm.  i,  586,)  and  Ber- 
zaliiui,  (Afhand.  iy,  164,) 


Peiozyd  of  tin,  99*00 

Ozyd  of  colambtmn,  

Perozyd  of  iron,  0*25 

Sesquoxjd  of  manganese,  — — 

Silica,  0*75 

100K)0,K. 


Cornwall. 
96-265 

1 3-395 
0-750 

100-410,  T. 


FInbo. 

93-6 
2-4 
1-4 
0-8 


98-2,  a 


Befiore  the  blowpipe,  on  charcoal,  it  is  rednciUe,  but  with  difficulty ;  redaction  takes 
place  more  rapidly  if  miied  with  borax  and  carbonate  of  soda.  InfuaiUe  in  acids.  Fused 
with  caustic  potash  it  yields  a  mass  which  is  mostly  soluble  in  water ;  hydriodic  acid 
throws  down  nmn  the  solution  a  yellow  prec^tate. 

Obs.    Tin  ore  is  niet  with  in  Teins  tzaTerBmgflnranite,ffiieias,  and  mica  slate. 

Ccinwall  afibrds  the  finest  and  most  remarkaUe  simi^  orratals,  associated  with  ftuor, 
apatite,  topas,  Uende,  wolfram,  &«.    The  sinfular  compound  crystals  oome  mostly  ftom 
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Dohenia  and  Saxony.  The  twin  fermt  fnm  Znmwald  and  SohladDenwald  oftoa  wei^ 
■everal  pounds.  It  18,  howeror,  finind  in  the  greatett  abondance  at  Cornwall,  thoorii  m 
amaOer  indiTidoals,  and  under  a  g^reat  Tarietj  of  cryftaUine  fionna,  difieraot  Teini  afibrd- 
mg  diiCinct  modifioatioos.  It  also  oecon  in  GaHcia,  Greenland,  Sweden,  and  the  paniB- 
■ua  of  Malacca  and  the  island  of  Banca  in  Uie  Eaat  Indies.  Some  ywamena  fram  tiM 
Ticinitj  of  Fahlon,  where  it  occurs  associated  with  topax,  albite,  and  quarts,  oontain,  ae- 
oording  to  Benelius,  sereral  par  oent  of  tiM  oxyd  of  oolumbiunL  Tins  is  the  evfaon^t- 
rsM  9xyd  of  tin  described  by  Phillips. 

ThB  fibrau$  or  wood  (m  occurs  in  botryoidal  and  renifocm  shapes  of  a  radiated  stnietare, 
and  composed  of  concentric  coats,  and  is  found  in  Cornwall  and  BruiL  Tao^fa  eye  tin  is 
the  same,  on  a  small  scale.  Stremn  (ta  is  the  alluyial  debris  of  tin  veins  which  is  sepa- 
rated from  the  gravel  by  waahing .    It  occurs  in  the  low  groands  of  CorawaU. 

The  United  Statea  have  affi)r£d  a  few  small  crystals  of  tin  at  Cheaterfidd  and  GkMben, 
Mass.,  associated  with  albite  and  tourmaline ;  also  at  Lmne,  N.  H.,  and  more  abandaatiy 
on  the  estate  of  Mr.  Eastman,  in  the  town  of  Jaokaon,  N.  H.,  where  it  waa  disooveved  1^ 
Dr.  C  T.  Jackson,  giviiij^  promise  that  valuable  minea  may  yet  be  opened.  It  haa  alao 
been  observed  sparinglv  m  some  of  the  gold  mines  of  Virginia,  by  Tni  Sogen,  imbedded 
in  a  taloo-micaceous  slate. 

Pfeeudomorphs,  imitative  of  feldspar,  (a  oommnn  mineral  in  the  region,)  have  been  found 
in  Cornwall ;  and  others  composed  of  the  whhe  ozyd  of  tin,  imitative  of  Qouts. 

The  Cornwall  mines  have  been  worked  from  a  very  remote  anti^[uity.  The  T^iiana,  as 
eariy  as  the  time  of  Moaes,  a|>pear  to  have  exportea  tin  from  this  r^pon*  T1>ey  afod 
annually  about  6000  tons  of  tin,  amounting  in  value  to  i400,000.  Ine  pnreet  grain  tin 
is  obtained  from  the  stream  ore,  which  often  yidds  70  per  cent  Tlie  Uook-tm  is  amelted 
from  the  ore  dry  from  the  veins. 

Iron  coated  with  tin  constitutes  the  ordinary  tin  wars.  BiGxad  with  msicuiy,  it  ia  naed 
for  the  metallic  covering  of  mirrors.    With  lead  it  forms  pewter. 

CERTTE.    CniTus  ehombobsoiutb. 

RboBkobedral  CcrtDBi.Ore.  BUkiftroos  0<yi  of  Cwlam,  BOictte  of  Ccrtaai.  Owate.  Oehsote. 
CcrlnsCeiB,  IF. 

Primary /army  hexagonal.    Maastve;  structara  grraDular. 

H.=5-5.  0.=4'912,  Haidinger.  Lustre  adamantine.  Streak 
^ayish-white.  Color  between  clove  brown  and  cherry-red,  paesing 
into  gray.    Slightly  subtranslucent    Fracture  splintery. 

Cofnaoatttofi,  according  to  Hisingar  (Afhand.  iii,  283)  and  Vaoqaelin,  (Ann.  das  BC 
T,  412,) 

Ozjd  of  cerium, 

Sihca, 

Perozy  d  of  iron, 

lime, 

Water  and  carbonic  acicL 

It  is  infbsiUe,  per  ee,  before  the  blowpipe ;  with  borax  in  theouter  flame  it  forms  a  yel- 
low globole,  whicn  becomes  almost  coloriess  on  cocking. 

Oss.  It  occon  at  Bartnaes,  near  Biddarfayttan  in  Weatmanland,  Swaden,  forming  a 
bed  in  gneiss,  and  associated  with  mica,  hornblende,  copper  pyrites,  eerine,  &o.  It  b«i8 
considerable  resemblance  to  the  red  grannlar  variety  of  corundum,  but  is  reafiy  dvtin- 
guished  by  its  hardness. 

SILICATE  OF  CERIUM.    Caairos  Wollastomi. 
WonmoBlts    Bfewitflr*!  Joar.  vi,  397. 

Primary  /orm^  a  hexagonal  prism.    Cleavage  parallel  to  the 
axis  of  the  priaiiL 
Cohr  pale  yellowiah  brown.    Tranalucent 
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Ob8.    Accompaniee  emerald  in  ma^nesian  carbonate  of  lime,  at  Santa  Fede  Bogota  in 
Peru.    Some  fragments,  associated  with  emerald,  are  preserved  in  the  British  Museum. 


ALLANITE.    Mblaiciub  pickd& 

Anorthitic  Melane-ore,  Haid.   Tetarto-pil«nalio  MeUuie^)re,  JIT.    Primatlc  Ccdani-ore.  P.    Ocrint. 

jHwuver,  (1811.)    Orthlte,  fi^rz.,  (1815.)  ^  ' 

Primary  form,  an  oblique  rhombic  prism-) 
M  :  M=128o,  Rose  ;  129°,  Haidinger.  Secon- 
dary,— acute  and  obtuse  Jateral  edges  truncated, 
(planes  e  and  e,)  also  the  lateral  solid  angles  re- 
placed by  two  or  more  planes,  (a  and  a',  fig.  98 
PL  II;)  M  :  e=154P,  M  :  2=1  J  6o  Cleavage  in 
traces  parallel  with  M.  Imperfect  crystalli- 
zations :  massive,  and  in  angular  or  rounded 
grains ;  compact,  or  crumbling  :  also  in  acicular 
aggregations. 

H.=5-5 — 6.  G.=3-3— 3-8.  Lustre  submetallic  and  pitchy  or 
resinous — occasionally  vitreous.  Streak  gray,  greenish,  or  brown- 
ish-gray. Color  pitch-brown,  brownish-black.  Subtranslucent — 
opaque.     Fracture  uneven  or  subconchoidal.    Brittle. 

This  qiecies  includes  three  varieties: 

AUanite.  Presents  in  funeral  the  above  clMracters.  G.«a3'53 — 3-54,  firom  Jotun  field; 
3-79,  from  Snarum.  Occurs  in  crystals,  and  in  masses  or  sprains,  with  or  without  traces 
of  crystallization. 

Cerine.  In  crystals  and  crystalline  masses.  H.s=36.  G.==^*77 — 3*8,  i£singer.  Lustre 
weak,  greasy.    Color  hrownish-black.    In  thin  splinters  subtranslucent 

Ort&ie.  Occurs  in  acicular  crystals ;  also  massive.  Lustre  vitreous,  inclining  to 
greasy.  H.»S— 5*75.  G.=»3'288;  S'G3—3-65,  from  FiUefield.  Streak  grav.  Color 
pitch-biown.    Fracture  imperfectlv  conchoidaL    In  very  thin  splinters  subtranducent 

These  varieties  have  been  lately  examined  by  Schearar,  (P<^.  li,  407, 465,  and  Ivi, 
479,)  and  the  foUowing  analyses  aie  by  him,  with  the  exceptitm  «the  Greenland  AUanite, 
by  Stromeyer. 


Jtttimiu, 

AUtmite, 

CtrifUy 

OrOtle, 

AUndUy 

Jonin  Field. 

Snarom. 

Rlddarbyttaa. 

FlUefiold. 

Oreeoland. 

SiHca, 

3515 

35-75 

32-06 

34-93 

33-02 

lAJumma. 

16-23  • 

15-49 

6-49 

14-26 

15-22 

Fkot.  ircMi, 

15-55 

1519 

Perox.  25-26 

Ptot  14-90 

15-10 

Prot  cerium,       13-34 
Ox.  lanthanum,    5-80 

19-96 

•  23-80 
2-45 

1 21-43 

21-60 

Protmang. 

0-98 

0-86 

0-40 

Magnesia, 

0-78 

0-77 

116 

0-85 

Jime, 

1202 

11-25 

8-08 

10-42 

11-08 

Water, 

0-50 

0-66 

0-59 

3-00 

Yttria, 

1-91 

100-35 


98-41 


99-90 


100K)8 


99-42, 


Beck  fbond  the  AUanite  of  OrangeCatoconnst  of  IVotazyd  of  oeriimi9490,  silica  30-50, 
almnina  11*95,  piotoxyd  <^  iron  22-27,  Hme  9*87 ;  sp.  gr.  9>6— 3*65,  (Min.N.  Y.,  p.  441.) 

Fuse  before  the  bbwpipe  to  a  black  glassy  globule  or  pearl. 

Obsl  Tliese  varieties  occur  in  albitic  and  comnfm  Mdspathio  granite,  tircon-syiBke, 
povphyry,  and  white  hmeetone. 

AJUamte  was  brought  from  Greenland  by  Giesdck^,  and  first  distingmsbedasa  speeiee 
byAflao.    It  occurs  there  in  granite.    At  Jotcm  FSeldifi  Norway,  il  is  litad  iP  a  kiad  of 
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porphyry,  and  at  Snamm  in  aHnie  along  with  ratile  and  apatite  The  AHanite  tank 
Jotun  Field  gelatiniies  with  acids,  while  that  from  Snarum  is  not  affiscted  bj  acids. 

Cerine  occurs  at  Bastofis  in  Sweden  with  hornblende  and  copper  pjhtes. 

Orthite  occurs  in  acicular  crystals  sometimes  a  foot  in  length ;  at  Finbo  near  Fahlun 
in  Sweden  ;  at  Skeppolm  in  black  vitreous  masses  dissCTiinated  through  granite ;  also  at 
lindenas  in  Norway,  and  at  Miask  in  the  UraL  It  was  brought  from  Greenland  by 
Gies^k^.    The  name  is  derived  from  op9os,  9traighU 

In  the  United  States,  AUanite  has  been  found  in  large  cirstals  in  Allen^s  vein  at  the 
rneiss-quarries,  Haddam,  Conn. ;  in  small  crystals  at  the  Bolton  qimrry,  Mass. ;  at  South 
Koyalston  in  boulders ;  at  Athol  on  the  road  to  Westmmster  in  gneiss ;  a  massive 
variety  occurs  in  Monroe,  Orange  Co.,  New  York,  in  a  vein  of  feldspar  and  quartz. 

Ural-Orthite.  This  mineral  has  nearly  the  composition  of  the  orthite  of  *  mba  Bcr- 
zelius  obtained  in  his  analysis  of  it,  Silica  35*49,  lime  9*25,  alumina  18-21,  oxyd  of  ce- 
rium and  lanthanum  17*39,  protoxyd  of  iron  13*03,  oxyd  of  manganese  2*37,  magnesia 
2*06,  water  2-00=99-80.  Strongly  heated,  the  edges  fuse  to  a  black  blebby  glass.  Hard- 
ness nearly  6.  G.=3*41.  Lustre  resinous.  Color  dark-brown.  Occurs  with  small 
crystals  of  zircon  in  a  flesh-red  feldspar  at  Miask  in  the  Ural,  (Leonh.  u.  Br.  N.  Jahrb.  1842, 
p.  854.) 

THORITE.    Mu^ANivB  THoaiFiaos. 
BcrzWMu,  Kaog.  Vat.  Ae^  Handl.  1889,  p.  L 

Massive  and  compact. 

Not  scratched  by  the  knife.  G.=4-63.  Ltistre  of  the  surface  of 
fresh  fracture,  vitreous ;  of  exposed  surface,  resinous  and  dull. 
Streak  dark  brown.  Color  black,  sometimes  inclining  to  brown. 
Fracture  conchoidal.    Easily  frangible. 

Compontiottf  according  to  Berzdius,  Tboria  57*91,  silica  18*98,  lime  2*58,  peroxyd  of 
iron  3*40,  oxvd  of  manganese  2*39,  magnesia  0*36,  water  9*50,  with  small  portions  of 
oxyds  of  lead  and  tin,  peroxyd  of  uraninm,  potash,  soda,  and  alumina. 

Beibre  the  blowpipe  it  gives  out  water  and  becomes  pale  brownish-red,  hot  does  not 
fnse.  Calcined  in  a  tube  it  gives  dight  indications  of  fluoric  acid.  With  carbonate  of 
soda  on  platinum  foil,  it  beoxnes  green.  It  fuses  easily  with  borax  lo  a  glass  colored  by 
iron. 

Obs.  It  was  fbnnd  in  syenite  by  M.  E^smark,  near  Bieviff,  in  Norway.  It  is  statMi  to 
resemble  Gadolinite  in  external  characters,  llie  new metalThoriumj was  first  diaooveied 
in  this  mineral  by  Berzelius. 

PYRORTHTTE.    MKJLAinuB  flammaiisl 

In  long  thin  imbedded  crystals,  without  any  distinct  form;  usually 
aggregated. 

H.  below  3.  G.=216— 2-26.  Lustre  resinous.  Streak  and 
color  brownish  black;  if  weathered,  yellowish-brown.  Opaque. 
Fracture  conchoidal,  splintery,  earthy. 


Compoeition,  according  to  Ben^us,  (Afhand.  v,  49,)  Silica  10*43,  proioxTd  of  c 
13^,  carbon  31*41,  water  26*50,  pmtoxyd  of  iron  6*08,  yttria  4*87»  ahmiiiia  3*59,  hms 
1*81,  protoj^d  of  manganese  l*39-s98*39. 

It  takes  me  when  gently  heated,  and  bums  without  either  flame  or  irooke.  8obts- 
qnently  it  whitens,  and  ftuies  to  a  black  enamel  With  borax  itaflbrds  a  transparentgiat^ 
In  heated  acids  it  dissolves  with  the  exception  of  a  black  powder. 

Ois.  Pyrorthite  occurs  in  a  vein  of  gnmite,  traversing  gnoss,  at  Karafvet,  near  Fah- 
lun, in  Sweden,  associated  with  GradoUnite.  It  resembles  the  orthite  of  the  same  regian* 
eseept  in  its  k>w  degree  of  lustre. 

The  name  of  this  specjes  alludes  to  its  burning,  and  is  derived  from  wp,  fa-e,  and  <r- 
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6ADOLINITE.     Melanidi  oBuaimi. 
Beml-prinuttk  HaUuMHire,  Mmid.      OadoUnll,  W. 

Primary  form^  an  oblique  rhombic 
prism ;  M :  14=115^,  as  determined  with 
the  common  goniometer  by  Phillips; 
according  to  Hatiy,  109°  28'.  Second- 
ary form :  M  :  e=153o  g  .  e=12(P, 
(Phil  ips.)  Cleavage  very  indistinct. 
Massive;  impalpable. 

H.=6  5— 7.    G.=414— 4-3;    41796, 

Thompson  ;    4-238,  Haidinper ;     4-36,  

(from  Hitteron,)  Scheerer.  Lustre  vitreous,  inclining  to  resinous. 
Streak  greenish-gray.  Color  black  or  greenish-black.  Subtrans- 
lucent — opaque.    Fracture  conchoidal. 


CompontioUf  according  to  Richardson  (Thorn.  Min.  i,  410)  and  Scheerer,  (Fogg.  Ivi, 
482,) 

From  Hitterdn. 
SiHca,  24*65  2559 

Glucina,  11-05  10-18 

Yttria,  45-20  4496 

Lantfaania,  6-33 

Prot  iron,  14-55  1213 

Lime,  0-23 

Prot  cerium,  4*60  

Moifltme,  0-50=:100-55,  R.        «=99-42,  Sch. 

As  Richardson's  analjrsis  was  made  before  the  discorery  of  the  metal  lanthanmn,  it 
is  probable  that  he  has  mistaken  it  for  cerium,  which  Scheerer  did  not  detect  in  his 
analysis. 

It  decrepitates  in  the  blowpipe  flame,  and  fuses  when  in  thin  sjdinterB ;  heated  with 
caution  on  charcoal,  it  exhibits  a  vivid  glow,  and  the  color  becomes  paler.  It  loses  its 
color  in  heated  nitric  acid,  and  is  converted  into  a  jelly. 

Obs.  Gadolinite  occurs  principally  in  the  quarries  of  Karafvet  and  Finbo,  near  Fahlun 
in  Sweden  ;  also  at  Ytterby,near  Stockholm.  At  each  locality  it  occurs  indistinctly  crys- 
tallized, and  in  rounded  masses,  which  are  often  encircled  with  a  jellow  crust  and  un- 
bedded  in  a  coarse-grained  granite.  At  KarafVet,  cr3r8tal8  have  been  obtained  fotjl  inches 
long.  It  has  also  oeen  met  with  at  Disko  in  Greenland,  and  imbedded  in  granite  in 
CeWon. 

This  mineral  was  first  noticed  by  Capt  Aifaenius,  at  Ytterby,  and  analyzed  by  M.  Ga- 
dolin,  who  discovered  in  it  a  new  earth,  which  was  afterwards  named  ytiria,  from  its  lo- 
cality, Ytterby.  It  oeours  also  at  Finbo  and  Broddbo,  and  at  Hitteron  in  the  southocn 
part  of  Norway. 

TachewkmiU,  This  species,  lately  estaUished  by  G.  Rose,  (Po^.  zlviii,  551,)  is  allied 
in  external  characters  to  Gadolinite,  Allanite,  &c  It  occurs  massive,  with  flat  conchoidal 
ihicture.  Color  velvet-black.  Opaque  or  subtranslocent ;  edges  by  transmitted  light, 
brown.     H.=4— 4-5.    G.=4-508-^  549. 

Reddens  at  once  before  the  blowpipe,  intumesces  and  turns  brown,  and  at  last  fuses  to  a 
black  globule.  With  borax,  in  powder,  forms  readily  a  clear  glass,  faintly  ook>red  with 
iron ;  more  sk>wly  soluble  with  Ndt  of  phosphorus,  with  the  same  result  Fuses  with  so- 
da, but  is  absorbed  by  the  charcoal  According  to  Rose,  the  mineral  appears  to  consist  of 
tiHfia,  oTfA  of  lanthanum,  and  protozyd  of  cenum  and  iron,  with  traces  of  lime,  magne- 
sia, ahmuna,  and  yttria. 
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TTTANIFEROnS  CERITE.     ICklaioib  Imxowkl 
Lamgim;  Aan.  daCUa.  «c  dePlqrt.  zzvU,  ail. 

H.=6-6— 7.  Lustre  vitreous.  Color  blackish-brovn.  Fracr 
iure  conchoidal. 

Composition,  Ozjd  of  ceriom  36*5,  ozyd  of  iron  19*8,  lime 8,  mlamina  6,  water  ll,  <aji 
of  manganese  1*2,  lilica  19,  oxyd  of  titanium  8 ;  the  excess  above  100  of  the  earn  of 
these  quantities,  has  arisen  from  a  change  of  the  protozyd  of  cerium  to  a  perozjd,  daring 
the  analysis.    It  swells  up  when  heated,  and  is  attacked  both  by  acids  ana  alkalies. 

On.    It  has  been  found  on  the  Coromandel  coast 

^SCHYNITE.    Mklanius  Mbhgii. 
DysieBM  MelaneOrt,  Jf.   .AselqrBlie,  Jbrs.  JUnA.  Iz,  196.    iSiebeoits,  Ihwdfcr,  Aaa.  ef  PtaO.  z, 

Primary  form^  an  oblique  rhombic  prism  of  127%  Brooke; 
129^,  D«M:loiseauz.  Secondary  similar  to  figure  98,  Plate  II,  with 
the  acute  lateral  and  basal  edges  replaced ;  M  :  6=116®  SC,  €:  €= 
143®,  M  :  a=110^  7',  Descloiseaux. 

H.=5 — 6.  G.=5-14 — 5-66.  jLu^^e  resinous — submetallic.  Streak 
dark  gray,  almost  black.  Color  nearly  black,  inclining  to  brownish- 
yellow  when  translucent  Translucent— opaque.  Fracture  small 
subconchoidal. 

Compontiont  according  to  Hartwall,  (Pog[g.  xvii,  483,)  'Htanic  acid  56,  zircooia  20, 
perozyd  oi  cerium  15,  lime  3*8,  perozyd  of  mm  3*6,  ozjd  of  tin  0*5.  Before  the  biov- 
pipe,  on  charcoal,  it  swells  and  becomes  yellow ;  with  borax  it  readily  forms  a  dark-yellow 
^ass ;  wiHi  salt  of  phosphoms  it  yields  a  transparent  colorless  bead. 

Obs.  This  mineral  was  brought  by  Men^  from  Miask  in  the  Ural,  where  it  occuis  im- 
bedded in  feldspar,  and  associated  with  mica  and  zircon.  The  name  JEochyniU  is  de- 
rived ftom  «/ff;^vyn,  ohaiM,  and  was  given  this  mineral  by  Berzelius,  in  allusion  to  the  ina- 
bility of  chemical  science,  at  the  time  of  its  discoyery,  to  separate  the  two  unlike  sub- 
stances, titanic  acid  and  zirconia. 

(ERSTEDITE.    Mujiinus  quadeatits. 
QBnCedite,  Forekkammer. 

Primary  form^  a  right  square  prism.     Secondary  form^  the 
primary  with  the  angles  and  edges  replaced ;  a  :  a=l23^  16J'. 
H.=6-5.    G.=3-629.    Lustre  splendent.     Color  brown. 

Compontion,  Titanate  of  zirconium  68*965,  silica  19*708,  lime  2*612,  magnesia  2H)47, 
protoxyd  of  iron  1*136,  water  5*332=99*80,  (Pogg.  xxxv,  630.) 

Obs.  It  occurs  in  brilliant  highly  modified  crystals  at  Arendal,  Norway,  and  is  com- 
monly  found  upon  crystals  of  pyiozene.  This  species  was  discoyeced  by  Forchhammer, 
and  named  in  tmnor  of  (Erstea 

MOSANDRITE. 

XntflUHM,  Jahrsib.  zzi,  ITS. 

Flat  prisms.  Also  massive  and  fibrous.  Cleavage  in  one  direc- 
tion distinct,  in  others  indistinct 
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H.=4.  G.=2'93 — 2-98.  Lustre  of  cleavage  face  between  vit- 
reous and  greasy  ;  of  other  surfaces  resinous.  Color  dull  reddish- 
brown.  Streak-powder  grayish-brown.  Thin  splinters  translu- 
cent, and  showing  a  bright  red  color  by  transmitted  light. 

Accordingr  to  Erdmann  it  conratts  mostly  of  silica,  titanic  aci#  and  oxyds  of  cerimn 
and  lanthanum,  together  with  some  ozjrd  of  manganese,  lime,  a  little  ma^esia  and  pot- 
ash, and  water.  Before  the  bbwpipe  yields  pure  water,  becomes  brownish-yellow,  and 
fuses  easily  with  intumescence  to  a  brownish-yellow  shining  pearl  With  borax  it  dis- 
solves easily  and  forms  an  amethystine  pearl,  which  becomes  yellowish  and  colorless  in 
the  reduction  flame. 

Obs.  Ooours  with  albite,  titanic  iron,  and  violet  fluor-spar,  at  Lammanskaret  in  Swe- 
den.   It  was  named  by  Erdmann,  in  honor  of  Mosander. 

P0LYMI6NITE.    Mblamius  aECTANouLus. 
B«rz«ttM, K.  V.  Ae. B.UM,  p.  338;  Biewrter's  Jour.  Ill,  S98.    Prtamatk  UAwao-ixtt,  AT. 

Primary  form^  a  right  rectangular  prism.  Se- 
condary form  :  a :  a=:136°  28^  and  1 16°  22',  mj 
e=144°  53'.  Cleavage  in  traces  parallel  to  m 
and  M.  The  crystals  are  generally  slender  and 
thin,  and  striated  longitudinally. 

H.=6-5.  G.=4-77— 4-85.  Lustre  mbmeXhX' 
lie,  but  brilliant.  Streak  dark-brown.  Color 
black.  Opaque.  Fracture  perfect  conchoidal, 
presenting,  like  the  surface,  a  brilliancy  almost 
metallic. 

CornpontUnti  according  to  Berzelius,  Titanic  acid  46*3,  zirconia,  14*14,  perozyd  of  iron, 
12*2,  Hme  4-2,  sesquoxyd  of  manganese,  2*7,  perozyd  of  cerium  5*0,  yttiia  11*5.  Alone, 
the  blowpipe  produces  no  efifect ;  with  borax,  it  fuses  readily  to  a  glass,  colored  by  iron. 
The  addition  of  more  borax  renders  it  opaque  and  orange-colored. 

Obs.  It  occurs  at  Fredericksvam  and  Staveam,  in  Norway,  imbedded  in  feldspar  and 
xiroon-syenite.  Its  crystals  sometimes  exceed  an  inch  in  length.  It  has  been  detected 
by  Prof  C.  U.  Shepard  at  Beverly,  Mass. 

It  was  named  by  Berzelius,  in  allusion  to  the  number  of  substances  that  enter  into  its 
composition,  from  wXidc,  many,  and  fityviio,  to  mix. 


WOHLERITE.    Columbius  Wohleel 
Wdhlerit,  Scketrer,  Pogg.  llx,  387, 1843. 

In  tabular  crystals  :  form  undetermined.  Also  granular.  Clea- 
vage distinct  in  one  direction. 

H.=5'5.  G.=3-41.  Lustre  vitreous,  inclining  to  resinous  on  a 
surface  of  fracture.  Color  light-yellow,  wine-,  honey-,  and  resin- 
yellow,  brownish,  grayish.  Streak-powder^  yellowish-white.  Trans- 
parent—subtranslucent.  Fracture  more  or  less  conchoidal — 
splintery. 

Compontionf  according  to  Scheerer,  Silica  30*62,  ooluml»c  acid  14*47,  zirconia  15*17, 
peroxyd  of  iron  2*12,  protoxyd  of  manganese  1*55,  lime  26*19,  magnesia  0*40,  soda  7*78, 
water  0*24=98*54.  Dissolves  easily  in  strong  muriatic  acid,  with  a  separation  of  the  silica 
and  columbic  acid.  In  a  strong  heat,  fuses  to  a  yellowish  glass.  With  the  fluxes,  gives  th* 
reaction  of  man^ranese,  iron,  and  silica. 

Obs.  Wohlente  occurs  with  elsolite  in  aicon-syenite,  on  the  island  of  LangeBund- 
fjords,  near  Brevig,  in  Norway. 
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PYKOCHLORR    Coutmbiub  ootahbdkui. 

Oetatednl  TUanium-Ore,  Jf.    Pyroeblon,  Brtwit.  Joar.  tL  SB.    MkroHte,  Shemmri,  8ttL  Ab.  Jow. 
zrrii,  36],  xxxli,  336,  UUi,  116. 

Primary  forig,^  the  regfiilar  octahedron.  Secondary  fonm : 
figs.  9  and  17,  Plate  I.  Octahedral  cleavage  sometimes  distinct, 
especially  in  the  smaller  crystals. 

H.=6— 5'25.  G.=3-802,  (Pyrochlore  from  Brevig,)  Berzelius; 
4-32,  (P.  from  Miask,)  Rose ;  4-203— 4-221,  (P.  from  Fredericks- 
vam,)  Hayes ;  6-48 — 5-662,  (Microlite  from  Chesterfield,)  Shepard. 
Lustre  vitreous  or  resinous.  Color  pale  honey- yellow,  brown,  dark- 
reddish  or  blackish-brown.  Subtransparent — opaque.  Fracture 
conchoidal. 

Compo9itian  of  P^roehlore,  aocordiiig  to  Wohler,  (Pogg.  ziTiii.  83,)  mnd  A.  A.  Hajei, 
(commmucatod  to  thd  aathor,)  (SilL  Jour,  zlvi,  p.  164,) 

PwfckUrt,  Mlaik.  Breirif .  FrederktoTim. 

Colinftbie  adul,  67*376  67-041  53-10 

Ozydfl  of  cerium  and  thorimn,  13*152  5159  Utanic  acid,  2<h90 

9-877  .     1^45 

Oxyd  uranl  4-601  

1-329  Peroxyd,  2-35 

1*688  Ozyd  of  oraiu.  and  )  ^^ 

mang.,  lead  and  tin,  <  \ 

VolatUe  matter  loft  i>  r 

7*059        at  redness,         \ 
innd         undetermined 


lime, 

10-984 

Yttria, 

0-808 

Protozyd  of  iron. 

1-285 

Protozyd  of  manganese. 

0*146 

Sodium* 

3-930 

Fluorine, 

3*233 

Water, 

1160 

Titanic  acid,  tin,  and  mag., 

undetem 

O80 


102*074,  W.  97*797,  W.  9710,  R 

A  separate  examination  for  the  alkaline  and  volatile  constituents,  gave  2Mb-.  Hajei  tbe 
IbOowing  results,  (Sill  Jour,  zlvi,  165,) 

Columbic  acid,  (with  lime  and  titanic  acid,)  59*00 

Lime,  16*73 

Titanic  acid,  18*33 
Soda,  5-63 

Ozrd  of  iron  and  unniam,  ^tc,  *70 

Volatile  matter,  *80»10M9 

The  microlite  of  Chesterfidd,  according  to  Shepard,  (SiU.  Jour,  zxzii,  338,)  and  A  A 
Hayes,  (Sill  Jour,  zlvi,  162,)  consists  of 

Cohunbic  acid,                      75*70  79*60 

lime,                                    14-84  10*87 

Perozjd  of  iron,                     0*99 

Tungstic  acid,  yttria  and     )  ^.^  Ozyd  of  uranium   >  o^i 

protozyd  of  uranium,        {  and  manganese,    \ 

Water,                                    2*04«100,  S.  Lead,  l-60?nn,  0-70«2*30-=95*97,  tt 

Mr.  Hayes,  who  has  lately  ezamined,  with  the  above  results,  the  foreign  pyrochloreaiid 
the  microlite,  considers  this  mineral  essentially  a  columbate  of  limet  with  titanic  aeid 
sometimes  replacing  part  of  the  cdumfaic  He  detected  but  a  trace  of  cerium  in  his  an^ 
ysis  of  the  FVedeiicksvaro  pyrochlore. 

Before  the  blowpope  it  becomes  pale  brownish-ydlow  or  lemon-yellow,  but  rstains  its 
lustre,  and  fbses  wiui  great  difficulty.  Pyrochlore  is  stated  to  form  with  boraz  a  reddish- 
yellow  transparent  gtobule  in  the  ozydating  flame,  which,  on  flaming,  becomes  opaqoa ; 
with  more  of  the  bcvaz,  it  becomes  a  white  enamel.  With  salt  of  phosphoms  it  disstjves 
oompiet^,  and  at  first,  with  some  e^rvescence,  forming  a  glass  which  in  the  outer  flame 
is  yidlow  while  hot,  but  becomes  grass-green  on  cooling.  Microlite,  according  to  S^iepard, 
fonna  dowly  a  ookxlesB  tranqiarent  globule,  with  boraz. 
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Ob&  PtfroMore  oceun  ixabedded  in  syenite  at  Fredericksv&rn  and  Lanrvig  in  Nor- 
way, associated  with  sircon,  polymi^ite,  and  phosphate  of  yttria ;  also  at  Brevi^  with 
thorite,  and  at  the  Ihnengebirge  near  Miask  in  Sibena.  Microlite  is  associated  with  al- 
bite,  green  and  red  tourmalines,  uranite,  and  columbite,  in  the  Chester6eld  vein,  Mass. 

Pyrochbre  was  so  named  by  Berzetius,  in  aUusion  to  its  becominjar  ydlowish-green  under 
the  Uowpipe,  from  wp,  fire,  and  x^«P»*»  green.  W6hler*s  ori^al  analysis  made  it  a 
titanate  instead  of  a  cohunbate,  in  which  respect  it  af^peared  to  differ  from  the  microlite  (d 
Pro£  ^epard ;  but  the  nK»e  recent  analyses  have  removed  this  discrepancy. 

FERGUSONITE.    CoLUMBitrs  HBMiauAOiuTua 
Hniingtry Edin. Tiant. x,  274.    Pyramidal  Melaneore,  M* 

Primary  form^  a  right  square  prism.  Sec- 
ondary form :  o  :  0=100°  28^  e' :  e^=88°  6^, 
M  :  6^=169°  31'. 

H.=5-5— 6.  G.=5'838,  Allan  ;  5-800,  Tur- 
ner.  Lustre  externally  dull,  on  the  fracture 
brillianily  vitreous.  Streak  very  pale  brown. 
Color  brownish-black ;  in  thin  scales  it  is  pale 
liver-brown,  or  yellowish-brown.  Subtranslu- 
cent — opaque.    Fracture  perfect  conchoidal. 

Commition,  according  to  M.  Victor  HartwaQ,  (K.  V.  Ac. 
H.  1828,  p.  167,) 

Columbio  acid,  47*75 

Yttria,  41-91 

Protoxyd  of  cerium,  4*68 

Zircoma,  3*03 

Oxyd  of  tin,  1*00 

Ozyd  of  uranium,  0*95 

Peroxydof  iron,  0*34=99*65 

It  is  infusible  before  the  blowpipe,  but  loses  its  color ;  with  borax  it  fuses  with  difficukyy 
and  finrms  a  glass,  which  is  yellow  while  hot,  with  some  inten^)ersed  white  spots  of  undis- 
solved matter.    Vl^ith  carbonate  of  soda  it  is  decomposed  and  fuses,  leaving  a  reddish  slag. 
Obs.    It  was  discovered  by  Giesdck^,  near  Cape  Farewell,  in  Greenland,  disseminated 
in  quartz.    It  was  named  in  compliment  to  Robert  Ferguson,  Esq.,  of  Raith. 

YTTRO-COLUMBITE.    Columbius  Bsrzxlil 

Tttro-TsBtilite.  Tantale  Oxtd4  Yttrifdre,  M.  Dtoooliimbate  of  Yttria,  TriicolQiBbBte  and  Tetra- 
colaibrte  at  Yttria,  Tkomstn. 

There  are  three  varieties  of  this  species  ;  the  blacky  the  yellow^ 
and  the  brown  or  dark  yttro-columbite. 

The  black  exhibits  indistinct  traces  of  crystallization.  H.=5-6. 
G.=5-396.  Lustre  submetallia  Streak  gray.  Color  black. 
Opaque. 

Tne  yellow  never  exhibits  a  crystalline  form,  but  occurs  in  lam- 
inae in  the  fissures  of  feldspar.  H.=5.  G.=5*882,  Ekeberg.  Lv^ 
tre  resinous  on  the  surface,  vitreous  in  the  fracture.  Streak  white. 
Color  yellowish-brown — greenish.    Opaque. 

The  brown  occurs  with  the  yellow,  in  thin  plates,  or  rarely 
grains,  presenting  no  trace  of  crystallization.  H.=4-5 — 6.  Lustre 
vitreous,  inclining  to  resinous.  Streak  white.  Color  black,  with 
a  very  light  shade  of  brown,  slightly  yellow  when  in  thin  plates  by 
transmitted  light. 
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Campontion,  according  to  Benelius,  (Afhand.  iv,  268,  272,) 


Black.                          V  el  low.                        Broim. 

Columbic  acid, 

5700                       60124                       51-815 

Yttria, 

20-25                       29-780                       38-515 

Tungstic  acid, 

8-25     With  tin,     1-044      Wilh  tin,    2-592 

Lime, 

6-25                         0-500                         3-260 

PeiDiyd  of  iitm, 

3-50                         1155                         0555 

Oxyd  of  uranium, 

0-50=-95-75            6-622«99-225           1111=97-848 

Each  of  these  varieties  is  infusible  alone  before  the  blowpipe,  but  they  decrepitate  and 
assume  a  light  color.  Tlie  black  yarietj  froths,  and  fuses  wiUi  carbonate  of  soda.  They 
dissolve  in  borax,  but  are  not  acted  upon  by  acids. 

Obs.  These  varieties  of  yttro-columbite  occur  in  Sweden  at  Ytterby,  in  red  fekh^ar, 
and  at  Broddbo  and  Finbo,  near  Fahlun,  imbedded  in  quartz  and  albite,  and  associated 
with  garnet,  mica,  and  the  pyrophysalite  variety  of  topaz.  We  are  indebted  to  B^zelios 
ibf  the  discoveiy  and  description  o'f  them. 

EUXENITE.    CouTMBnjB  Keilhaui. 

SckmrgTj  Poo.  I,  140. 

Massive,  without  any  traces  of  cleavage. 

Scratches  thorite.     G.=4-60.     Lustre  metallic  ^asy.     Streak- 

Sowder  reddish-brown.     Color  brownish-black;  in  thin  splinters 
as  a  reddish-brown  translucence,  lighter  than  the  streak.     Frac- 
ture subconchoidal. 

Composition,  according  to  Scheerer, 

Columbic  acid  (with  some  titanic  acid)  49*66,  titanic  acid  7-94,  yttria  25-09,  piotoxyd 
of  uranium  6*34,  protoxyd  of  cerium  2-18,  oxyd  of  lanthanum  0*96,  lime  2*47,  magnesia 
0-29,  water  3-97=98-90.  ' 

Infusible.  With  borax  in  the  oir^dation  flame  it  becomes  vellow  or  browniafa-ydlow, 
and  the  color  is  the  same  afler  cooung ;  and  by  flaming,  it  iorma  a  yellowish  enameL 
The  color  is  but  little  changed  in  the  reduction  flame.  With  salt  of  phosphorus  it  dis- 
sdves  in  the  oxydation  flame,  forming  a  yellow  pearl,  which  on  cooling  becomes  colorless. 

Obs.  Euxemte  comes  from  Jolster  in  Norway,  where  it  was  obtained  by  Prof.  Keilhao. 
It  was  named  by  Scheerer  from  tv(s»otj  a  stranger y  in  allusion  to  the  rarity  of  its  occur- 
rence. It  resembles  yttro-columbite,  but  differs  in  specific  gravity,  and  in  containing 
titanic  acid,  cerium,  and  lanthanum,  and  also  water 

COLUMBITE.    CoLUMBius  rectanoulub. 

Prismatic  Tantalum  ore,  J.  and  M.  TaataUt  of  lU  Otrwumt.  Tantale  Oxide,  JET.  Colombho, 
Suukau 

Primary  form,  a  right  rectangular  prism.     Secondary  forms: 
1. 


Mlddletown,  Good. 
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M :  c=:140<^  2(y,  M  :  6=129°  4(y,  m  :  6=157°  2%  u :  «=158°  6^  m  :  ^ 
=112°  31^  P  :  e=160°  34',  P !  e=119°  4fy,  m  :  e=109°  2&,  m  :  6= 
150°  2(y,  P :  a=126°  2',  a  :  a  (over  6^)=102°  68^,  a :  e=143°  58^, 
P :  5^=136°  36^  o' :  6^=150°  17',  a  :  5^=156°  20J',  o' :  «=133°  24', 
P  :  6"=119°  13',  5^  :  6"  (over  6)=160°  29',  6 : 6"=170°  14^'.  The 
fallowing  angles  were  obtained  by  Brooke  witb  the  common  go- 
niometer, from  a  specimen  supposed  to  have  been  found  at  Boden- 
mais  in  Bavaria :  m  :  ^153°  6',  m  :  e=114°  3(y,  P  :  g=120°,  P  :  6'= 
136°  30'.  Dr.  Torrey  found  the  angle  ii  : «,  of  a  crystal  (fig.  1) 
from  Haddam  (Ann.  New  York  Lye.  i,  89)  to  equal  157°,  and  m  :  e 
=129°  50'.  Cleavage  parallel  with  m  and  ig  rather  distinct,  the 
former  the  noore  so ;  parallel  with  P  indistinct.  Occurs  also  mas- 
sive ;  structure  granular. 

H.=5--6.  G.=5*9 — 61,  5-948  from  Haddam.  Lustre  subme- 
tallic.  Streak  dark  brown,  slightly  reddish  ;  brownish  black ;  a 
little  shining.  Color  iron-black,  brownish-black,  grayish-black. 
Opaque.     Fracture  subconchoidal,  uneven.     Brittle. 

Compontion,  acctwding  to  Borkowsky,  yogel,  and  Thomson, 


Bodenmais. 

Middletown.Coon. 

Cdumbic  acid,            740 

75 

73-90 

79-65 

Protox.  iron,                20-0 

17 

15-65 

14-00 

Ftotoz.  manganesa,       4*6 

5 

8-00 

7-55 

Oxyd  of  tin,                    0-4 

1 



0-50 

Water,                           — 

— 

0-35 

005 

99-0,  B.  98,  v.  97-90,  T.  101-75,  T. 

Dr.  WoUastcm  obtained  from  fom*  inrains  of  the  original  specimen  in  the  Bntiah  Mmeam, 
sent  out  from  Connecticut  by  Gov.  Winthrop  to  Sir  Hans  Sloane,  Cdwnhie  acid  80,  pro- 
tooml  of  iron  15,  protoxyd  of  manganese  5=100. 

Before  the  blowpipe  alone,  on  charcoal,  columbite  is  infnsible.  With  borax,  in  powder 
Ibaioa  takes  place  slowly  but  perfectly. 

Obs.  Cdomlnte  of  Bodenmais,  Bavaria,  and  also  of  Rabenstein,  near  Zweisd,  in  Bo- 
hemia, occurs  in  granite.  In  the  United  States  it  occurs  both  in  feldspathic  and  dbitio 
gcanite. 

The  occurrence  of  columbite  in  this  country  was  first  made  known  by  Mr.  Hatchett'a 
examination  of  a  specimen,  sent  by  Gov.  Winthrop  to  Sir  Hans  Sk>ane,  th«i  President  of 
the  Royal  Society,  which  was  labelled  as  found  at  Neatneague.  Dr.  S.  L.  Mitchill  stated 
(Med.  Kepos.  vol.  viii)  that  it  was  taken  from  a  spring  at  New  London,  Conn.  No  local- 
ity has  since  been  detected  at  that  place.  But  the  rediscovery  of  it  at  Haddam,  first  pub- 
lished by  Dr.  Toirey,  (SilHsian's  Amer.  Jour,  iv,  52,)  has  led  to  the  belief,  that  the  latter 
was  its  original  locality.  It  has  since  been  discovered  nK)re  abundantly  near  Middletown, 
Conn. 

^  At  Haddam  it  occurs  in  a  granite  vein,  associated  with  chrysoberyl,  beiyl,  and  antomo- 
Hte.  Mnch  finer  and  larger  crystals  have  been  afibrded  by  the  Midmetown  locality,  where 
it  occurs  in  a  feldspar  quarry.  The  above  figure,  3,  represents  one  of  these  crystals  three 
quarters  of  an  inch  long ;  its  faces  are  sufficiently  brilliant  for  the  use  of  the  reflecting 
ffomometer.  A  crystal  fh>m  this  focality  has  been  described  by  Professor  Johnston,  of 
Uie  Wesl^^n  University  of  Middletown,  (Silliman's  Amer.  Journal,  xxx,  387,)  which 
wothed,  before  it  was  broken,  fourteen  pounds.  The  part  figured  weighed  six  pounds  and 
twehre  ounces  avoirdupois,  and  was  about  sixinches  in  length  and  breadth.  It  exhibits 
the  frices  fi,  m,  6,  i',  i,  6,  and  another  imperfect  plane,  which  appears  to  be  6\  Chester- 
field, Mass.,  has  afibrded  some  fine  crystals,  asscxnated  with  blue  and  green  tonnnalines, 
aod  beiyl,  in  mnite ;  also  quite  laijg^e  and  perfiset  crystalline  individuals  have  been  found 
att  Aoworth,  N.  H.,  but  the  locality  is  now  qiparently  «xhaus(id.  It  has  olio  been  obMrved 
at  Beverly,  Mass. 

66 
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FERRO-TANTALITR    Columbils 
TanUlite.    Colnmbataor  Inm.    Tamela-tttitalHe.    KimhoTaatalttr. 

C^^        Prtf»ary/orm,  a  rectangular  prism.    Seconda- 

">n  ryform :  m  :  6=122°  54',  m  :  §"^=152°  58^,  e' :  e^ 

=167°  38',  o'  :  o'  (adjacent)=126°,  (/  :  o'  (over 

I  e'')=ll2°  3(y,  o'  :  o^  (planes  at  opposite  extremi- 

I  ties  of  the  crystal)=91°  42^  o"' :  6"  (adjacent)  = 

•      *;  91°  69',  5"' :  6'''=73°  37'.     Also  massive. 

H.=5— 6.  G.=7-236— 7-963,  Ekeberg.    Lustre 
nearly  pure  metallic.     Color  iron  black.    Streak 
I  reddish-brown.    Opaque.    Brittle. 

Klmito. 

Compontion,  according  to  Benelius  And  Nordenskiold, 
Ktmlto.  " 
Columbic  acid,  83-2 
Protozyd  of  iron,  7-2 
Protozyd  of  manganese,  7*4 
Oxyd  of  tin,  0-6 
Limo,  ' 
SiUca,  =.98-4,  B.  0-72=102-50,  B.        =100,  N. 

The  Broddbo  colnmbite  contains  a  large  proportioa  of  tin,  and  has  a  q>ecific  giavity 
of  6-5.    The  following  are  the  results  of  three  analyses  by  BeixeliuB: 

Columbic  acid,  66-66  68*29  66-345 

Oxyd  of  tin.  8*02  8*26  8-400 

TungBtic  acid,  5-78  6-19  6120 

Oxyd  of  iron,  10^  9-58  11-070 

Oxyd  of  manganese,  10-20  715  6-600 

Lime,  _=l01-30  119«=109-59  1-500=100035 

Obs.  Ferro-tantalite  is  confined  mostly  to  albitic  granite,  and  is  usually  assoctatad 
with  beryl.  It  occurs  in  Finland,  both  at  Tameia  and  Kimita  In  the  Kinuto  fantalite, 
part  of  the  iron  is  replaced  by  manganese.  Near  Harkasaari,  feno-tantalite  is  associated 
with  rose  ouartz  and  gigantoute,  in  albitic  granite.  At  Katiala  it  is  associated  with  Ixthia 
mica,  black  tourmaline,  and  coloriess  beryl. 

URANOTANTAUTE.    Columbiub  uraniferus. 
Uraaocaata),  O.  IUm*   Poa*  >lvUIi  5Sff. 

In  flattened  grains,  occasionally  with  traces  of  crystallization. 
H.=5-6.  G.=5'625.  Lustre  of  surface  of  fracture  shining  and 
submetallic.    Streak  dark  reddish-brown.    Opaque. 


Tameia. 

Tameia. 

85-85 

83  44 

12-97 

13-75 

1-60 

1-12 

0-80 

trace 

0-46 

Loss,  1-69 

0-72=102-50, 

B.        = 

Heated  li^^tly  in  a  glass  tube,  it  decrepitates,  disengages  a  little  moistarD,  and  1 
like  gadolimte,  becoming  of  a  brownish-black  color.  In  the  platina  forceps  it  melts  oq 
the  edges  to  a  black  gli^  On  platina  wire,  with  borax,  the  pulverized  mineral  fuses 
easily,  and  forms  in  Uie  inner  flame  a  yellow  glass,  and  in  the  outer  a  yeUowish-gresD 
l^ass. 

The  mineral  is  a  cokunbate  of  the  protoxyd  of  uranium. 

On.  Uranotantalite  occurs  in  reddish-brown  feldspar,  with  crjrstallixed  eschynite,  in 
the  Dmen  mountains,  near  Biiisk  in  the  Ural  The  largest  pieces  met  with  were  of  the 
■ise  of  haile-nots. 
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PITCHBLENDE.    Uraniui  AMOKPam. 


nnelcAvable  Uranium-Ore,  Jir.    Unmtom-Ore,  Jf.    Uno-Oobr*,  P. 
W.    Peehurao,  Humm.    Urane  Oxyduld,  if. 


Procozyd  of  Uraalum,  Peebtrs, 


Massive  and  botryoidal ;  also  in  grains. 

H.=5-5.   G.=6-468.  LM^/resubmetallic,ordull.    /STrcaA  black, 
a  little  shining.     Color  grayish,  brownish,  or  velvet-black.  Opaque. 
Fracture  conchoidal,  uneven. 

Composition^  according  to  Klaproth,  (Beit  ii,  221,)  Piotozyd  of  uranium  86'5«  protoxyd 
of  iron  2-5,  silica  5*0,  sulphnrst  of  lead  6*0. 

Wohler  and  Svanberg^  have  lately  found  vanadium  in  this  ore.  Rammelsber^  obtained 
for  the  composition  of  a  specimen  from  the  "  Tanne"  mine,  Joachimstuhl,  Protoxyd  of 
uranium  79*148,  silica  5-301,  lead  6*204,  iron  3*033,  lime  2*808,  mamesia  0*457,  arsenic 
1-126,  bismuth  with  traces  of  lead  and  copper  0-648,  water  q*362»9>087.  The  ralica  he 
Biqyposes  to  be  united  with  the  lime  and  protoxyd  of  iron,  as  in  yenite.  He  found  no  traces 
of  vanadium. 

Alone,  before  the  blowpipe,  it  is  infusible ;  but  with  borax  it  melts  to  a  my  scoria.  In 
the  state  of  powder,  it  mraolyes  slowly  in  nitric  acid,  evolving  the  red  uimes  of  nitrous 
acid.    It  is  not  attractable  by  the  magnet 

One.  Pitchblende  accompanies  various  ores  of  silver  and  lead  at  Johanngeorgenstadt, 
Marienberg,  and  Schneeberg  in  Saxony,  at  Joachimsthal  and  Pnibram  in  mthemia,  and 
at  Retzbanya  in  Hungary.    It  is  associated  with  uranite  in  some  of  the  Cornish  mines. 

It  is  employed  in  porcelain  painting,  aficMrdinff  an  orange-color  in  the  enameling  fire,  and 
a  black  one  in  thatin  which  the  porcelain  is  ba^ed. 


WOLFRAM.      WOLFRAMIUB  RECTANOULUB. 


Prismatic  Sebeettom^re,  .tf.    Tnnatatc  oC  boo. 
Iron  and  MaoganeM.    SdieeUn  Femi|^6,  if. 


Tangstata  of  Iron  and  Manganasw,  Scbeelate  of 


Primary  form,  a  rectangular  prism.  Sec- 
mdary  form :  ^  :  6^=101^  S',  e  :  e  (over  the 
apex)=125o  2(y,  6  :  e  (over  the  apex)=99o  12/. 
Cleavage  perfect  parallel  with  m.  Compound 
crystals  :  composition  parallel  to  m  ;  other  twins 
occur  in  which  composition  takes  place  parallel 
to  e,  or  is  of  the  second  kind.  Imperfect  crys- 
tallizations :  structure  irregular  lamellar ;  also 
coarse  divergent  columnar ;  granular — particles 
strongly  coherent.— P^^domorpA*  imitative  of  tungstate  of  lime. 

H.=5— 5-5.    G.=71— 7-4.    iMstre   submetallic.    Streak  dark 
reddish-brown.     Color  dark  grayish  or  brownish-black.   Opaque. 

Compooition,  accordi^  to  Berzelius,  (Afhand.  iv,  304,)  Vauqudin,  (Ann.  of  Phil,  2d 
■er.,  xi,  328,)  and  Scha^otsch,  (Pogg.  lii,  475,) 


^^ 

I 

-'\ 

6 

Mi       < 

K 

^     ^   . 

k' 

Tungstic  acid, 
Ptotoxyd  of  iron, 
Phitoxyd  of  mang. 
Silica, 


74-666 

17-594 

5-640 

2-100 


73151 

20-745 

5-744 


75-89 

19-24 

4-97 


Chanteloape. 

G.=7-437 

76-00 

18-33 

5-67 


Zinnwald. 

G.a7101 

7566 

9-49 

14-85 


100000,  B.     100000,  V.      10000,8.      10000,8.      10000,3. 
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Wohkr  states  that  wolfram  contains  oxjd  of  tungsten,  instead  of  timgstie  aeid.* 

It  decrepitates  before  the  blowpipe,  and  melts  at  a  high  temperature  to  a  gMnile,  whose 
■urfEuse  is  covered  with  crystals,  having  a  metallic  lustre.  With  bofaz  it  foffms  a  greoi 
bead.    With  salt  of  phosphorus  it  fuses  to  a  clear  globule,  of  a  deep  red  color. 

Obs.    Wolfram  is  often  associated  with  tin  ores ;  also^th  galena,  in  veins  Ifavcning 

ay-wacke ;  also  in  quartz,  with  native  bismuth,  tungstate  of  hme,  pyrites,  gakoi, 

iende,  &c. 

It  occurs  at  Cornwall,  much  to  the  detriment  of  the  tin  ores  ;  in  fine  crystals  at  Sohlack- 
enwald,  Zinnwald,  Ehrenfriedersdorf ;  also  at  Limoges,  in  FVance,  and  on  the  island  of 
Rona,  one  of  the  Hebrides. 

In  the  United  States  it  occurs  at  Lane's  mine,  Monroe,  Conn.,  in  quartz,  associated 
with  native  bismuth,  and  the  other  minerals  above  mentioned.  Pseudomotphs,  of  the  ftrm 
of  tungstate  of  lime,  are  often  observed  at  this  locality.  It  has  also  been  met  with  ia 
small  quantities  in  Trumbull,  Conn.,  at  the  topaz  vein;  also  massive  and  in  crystals  oa 
Camdage  &rm,  near  Blue  Hill,  Me. 

HAUSMANNITE.    RlANGANre  acrotomub. 

Pynuiftldal  Manganese  Ore,  Jir.  Foliated  Black  Maiipnese-Orc,  J.  Blaek  Manganese.  Bad  Ozydtf 
Manganese.    BllUuiger  ScbwarzBraunfltcln, Haus.    MaDgan^ae Oxyd6  Hydrate, JET. 

Primary  farm,  a  square  octahedron.  Secondary  form :  fig. 
57,  PI.  I ;  a  :  a=l05o  25^,  a  :  a  (in  different  pyramids^  =117^  54',  a'  : 
a'=139°  56^.  Cleavage  rather  perfect  parallel  to  the  base  of  the 
octahedron.  Compound  crystals :  somewhat  similar  to  figure 
129  :  the  same  kind  of  composition  sometimes  takes  place  between 
four  individuals.  Imperfect  crystallizations :  structure  granular, 
particles  strongly  coherent. 

H.=5 — 5-5.  G.=4-722.  Lustre  submetallic.  Streak  che&mi- 
brown.     Color  brownish-black.    Opaque.    Fracture  uneven. 

C&mpo€itimi,  according  to  Turner,  (Edinb.  Trans.  xi|)  Red  ozyd  of  manganese  9&9Q2, 
oxygen  0-215,  water  0485,  baryta  0111,  silica  0-337=100. 

In  the  oxydating  flame  of  the  blowpipe  it  affords  an  amethystine  globule.  Dissolves  in 
heated  muriatic  acid,  with  the  odor  of  chlorine. 

Obs.  It  occurs  with  poqthyry,  in  other  manganese  atOBt  in  fine  crvstals,  near  DmeoaoiD 
Thuringia,  and  at  FVamont  in  AJsada.    It  has  been  observed  at  Lebanon,  Penn. 

BRAUNITE.    Manganos  pbrftomus. 
Braebytypous  MangancMhOre,  jv.    Anhydrooi  S«Kiiii-oxlde  of  UangMMss,  Tim. 

Primary  form,  a  square  octahedron  of  nearly  the  dimensions  of 
the  regular  octahedron  ;  A  :  A=109o  53'.  Secondary  form :  sim- 
ilar to  the  last  species.    Occurs  also  massive. 

H.=6— 6-5.  G.=4-818.  Lustre  submetallic.  Streak  and  color 
dark  brownish-black.    Fracture  uneven.    Brittle. 

Compo9ition,  according  to  Turner,  (Eduib.  Trans,  xi,)  Pfotoxyd«of  manganese  86^ 
oxypn  9-851,  water  0^49,  baryta  2^60,  and  a  trace  of  silica.  It  dissolves  in  mBnatic 
acid,  leaving  a  silicious  residue. 

Obs.    It  occurs  both  crystalli^Bed  and  massive,  in  veins  traversing  porphyry  at  Oehm* 

*  Sebailkotich  inferi  fh>ni  his  analysii  tbat  there  are  tlnree  distinct  eompoands  of  tai^itale  of  iioavi 
manganese,  incJnded  under  Uie  name  of  wolfVam.  The  Cbantdoape  variety  mav  poniUy  be  ideotm 
with  that  from  EhreufHedendorf ;  but  the  Zinnwald  WolfVam  is  obviously  distinct.  Tbe  proportien  oi 
acid  to  base  in  the  wolfram  (irom  Ehreofriederadorf  and  Zinnwald  is  as  9  to  5 ;  but  in  the  former,  tboe  are 
4  parts  of  tunsttaie  of  iron  to  1  of  tungsute  of  manganese ;  and  in  the  latter,  thru  of  the  one  to  tw*^^ 
other.    A  woutam  from  Moots  Video  (sp.  gr.=E7-544)  gave  the  laiue  result  as  that  ftom  EhraofiMenMa* 
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■toekt  inar  I]meiiMi,«t  EI|fenborf^,  md  ebeidiere,  in  Thnringia ;  idso  with  red  epidoteyat 
St  Marod,  in  Piedmont    Tliis  species  was  named  in  honor  of  Mr.  Braun,  of  Gotha. 

PSHiOMELANE.    Manganus  informib. 

UaeitafaUs  M aafM«M-Oi«,  jr.  Coaqiaet  and  Fibroiu  ManfuieM-Ore.  Bltck  Btmatite.  Compact 
GraT  Oxjd  of  Manganeae.  Blaek  Iron  Ore.  PaUomelanHe.  Schwaradsenatelo,  W.  Fasriger  and 
Dkhtff  Sctawanbraimaieiii,  Hamt-    Dlchtet  Bcfawara-Manganerz,  L.    Manganeae  Oild*  Hydrate  Con> 

Crystalline  form  has  not  been  obserred.  Occurs  massive  and 
botryoidal. 

H.=:6— -6.  G.=4 — 4-328.  Lustre  submetallic.  Streak  reddish, 
brownish-black,  shining.  Color  black,  passing  into  dark  steel- 
gray.    Opaque.    Fracture  not  observable. 

C&mpontion,  according  to  Turner,  (Edinb.  Trans,  xi,)  Red  oxyd  of  manganese  69*79.5, 
oxvgen  7-364,  bairta  16-365,  silica  0-260,  water  6-216=100.  A  specimen  fVom  Horhausen 
afforded  Rammelsberg,  (P«^«  hv,  554,  1841,)  Protoxyd  of  manganese  9*50,  snperozyd  of 
manganese  81-04,  potash  3<M,  oxyd  of  copper  0-96,  water  3-39>=97-93,  with  traces  of 
lime,  soda,  magnesia,  and  sihca. 

It  gives  a  vvAei  ct^or  to  borax,  and  is  completely  soluble  in  muriatic  acid,  excepting  a 
■mall  quantity  of  silica. 

Ois.  This  is  one  of  the  most  generally  diffused  ores  of  manganese.  It  frequently  oc- 
curs in  alternating  layers  of  difieruut  thickness,  with  pyrolusite.  It  occurs  in  botrroidal 
and  stalactitic  shapes,  in  Devonshire  and  Onnwall ;  at  Ilfeld,  in  the  Hartz ;  also  in 
Hesse,  Saxony,  Slc 

This  species  occurs  also  in  mammillary  and  botryoidal  masses,  at  Chittenden,  Vt. 

The  name  psilomelane  is  derived  from  «//(Xof ,  smooth  or  nakedf  /aXa^,  black,  and  was 
given  it  on  account  of  its  smooth  botryoidal  forms  and  black  color.  The  manganese 
oxidh  voir  harytifhrti  from  Roman^he,  has  a  somewhat  higher  specific  gravity,  but  in 
other  respects  resembles  this  species. 

CUPREOUS  MANGANESE.    MufSANVs  cunuraaus. 
Kupfennanfanerz  9f  Om  Oerwwu. 

Massive,  in  small  reniform  and  botryoidal  groups. 
H.=l-6.    G.=:3*15— 3*26.    i^^re  resinous.    Streak  and  color 
bluisb-hlack.    Opaque. 

i 

Compontimit  according  to  Lampadius,  Black  oxyd  of  manganese  82,  brown  oxyd  of 
copper  13*50,  silica  2.  A  ci^reous  manganese  from  Schlackenwald  afforded  Kersten, 
(Schweig.  livi,  3,) 

Peroxyd  of  manganese  74*10,  oxyd  of  cooper  4*80,  peioxyd  of  iron  0-12,  gypsum  1-05, 
siHca 0-30,  water  20l0=:l00-47. 

Another  from  Kamsford  near  Saalfield,  affixrded  Rammdisberg,  (Fogg.  Uv,  547,  1841,) 

Siroeroxyd  of  manganese  55*09,  protoxyd  of  manganese  5*00,  oxya  of  copper  14*67, 
lime  2-25,  baiyta  1-64,  protoxyd  of  cobalt  0-49,  magnesia  0-69,  potash  0-52,  water  13*65. 

Befiire  the  blowpipe  it  becomes  brown,  but  does  not  frise ;  to  borax  and  salt  of  phosphorus 
it  communicates  amethystine  and  green  cok>n,  and  the  other  characteristic  indications  ot 
oopoer  and  manganese. 

Obs.  Tins  rare  mineral  occurs  in  the  tin  mines  of  Schlackenwald  in  Bohemia ;  it 
was  distinguished  by  Bietthaiqit  and  Lampadius. 

MANGANTTE.    BfAMOANUs  rhombicus. 

Prtwaatoidal  M anganeie-Ore,  M.  Gray  H anganese-Ore.  Gray  Oxide  of  Manganeae.  Hydroua  Sea- 
qakoyd  of  MaoganoM,  T^Uai,    Orauer  Braunstdn,  fV.    Manganeae  Oxyd6,  H, 

Primary  form^  a  right  rhombic  prism ;  M  :  M=99°  40^.    Sec- 
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ondaryfarmmd  twin  crystal,  fig.  15,  PL  III ;  in  this  crystal  com- 
position is  of  the  third  kind,  and  has  been  efected  parallel  to  the 
plane  a  on  the  acute  solid  angle.  Other  twins  occur,  composed  of 
two  individuals  united  by  their  acute  lateral  edges.  Crystals  lon- 
gitudinally striated.  Imperfect  crystallizations :  structure  colum- 
nar ;  also  granular. 

H.=:4-— 4-5.  G.=4-3 — 4-4.  Lustre  submetallic.  Streak  red- 
dish-brown, sometimes  nearly  black.  Color  dark  steel-black— iron- 
black.  Opaque  ;  minute  splinters  cleaved  off  sometimes  exhibit  a 
brown  color  by  transmitted  light,  when  exposed  to  the  direct  light 
of  the  sun.    Fracture  uneven. 

Cimpo9ition,  according  to  Turner  (Edinb.  Trans.  1828)  and  Gmclin,  (Schweig.  xxvi, 
262,) 


Redozyd  of  manganeae, 

86-85 

87-1 

Orfgen, 

3-05 

3-4 

Water, 

10-10«100,T. 

9-5»100,  G. 

Bef>re  the  blow|Hpe  akme  it  if  infosiUe ;  with  borax  it  yidds  a  Tiolet-blue  globiile.  In- 
•nliible  in  nitric  acid ;  in  muriatic  acid  it  gives  oflT  chlorine  and  diasolTes  without  a  retidnA, 

Ok  It  oecura  in  veini  traversing  pon^iyry,  associated  with  calcareous  spar  and 
heavy  spar,  at  Ilield,  in  the  Hartz  ;  also  in  Bohemia,  Saxony,  and  Aberdeenshire.  The 
gray  ozyd  from  Undenaes,  in  West  Gothland,  analyzed  by  Arfvedson,  is  a  similar  com- 
pound. 

It  is  important  in  the  manufacture  of  glass,  and  in  bleaching  operations. 

PYROLUSITE.    Manganits  pwbiiaticob. 

PrfMBStk  MmgiiMM-Ora,  Jf.  Gray  Ore  of  Hanganete.  Wad.  Anhydrous  Bin  oxide  of  ManfaiMae, 
7\tnur.    Oraabraontteinen. 

Primary  form,  a  right  rhombic  prism  ;  M  : 
M=93o  4(y.  Secondary  form :  M  :  e=136o 
5(y,  M  :  2=133^  W.  Cleavage  parallel  to  M 
and  c,  c.  Imperfect  crystallizations :  stnic- 
ture  columnar — often  divergent ;  also  granular ; 
frequently  in  reniform  coats ;  often  soils  when 
massive. 

H.=2— 2-5.  G.=4-819,  Turner ;  4-97  when  pure.  Lustre  me- 
tallic. Streak  black.  Color  iron-black,  sometimes  bluish.  Opaque. 
Rather  sectile. 

Compo9ition,  according  to  Turner  (Edmb.  Trans.  1838)  and  Thomson,  (Min.  i,  503,) 

Red  ozyd  of  manganese,  84-05  85-62  1 00.010 

Oxygen,  1178  U^  ^»»-<« 

Water,  112  156                                        

Baiyta,  0-53  0-55  Perox.iron,   0-130 

SUica,  0-51  0-66  0-840 


97-99,  Tom.     99-99,  Turn.  100-212,  Th. 

With  borax  it  afibrds  an  amethystine  globule ;  heated  in  a  matrass,  it  yields  tio  water.  ^ 
Obs.  This  ore  is  extensively  woik^  at  Elgersburg,  Ilmenao,  and  other  j^aces  in 
Thuringia ;  also  at  Vcvdehrensdorf  near  Mahrish-TnXbau,  in  Moravia,  which  place  ampi- 
aUy  affi>rds^many  hundred  tons  of  this  ore.  At  each  of  these  places  it  is  associated  with 
psilomelanite.  The  fin^  crystals  occur  at  Schimniel  and  Oslerfineude,  near  Johann* 
georgenstadt,  and  at  HirschMrg,  in  Wes^ihalia. 
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In  the  Unhed  Sates  it  ooeun,  amociated  with  pailomelane,  abundantly  in  difierent 
parta  of  Vermont,  at  Benningrton,  Monkton,  Chittenden,  &c,  both  Ofyatailised  gimilar  to 
the  above  fijjruTe,  and  massive.  It  is  found  at  Conway,  Mass.,  in  a  vein  of  quartz ;  also 
at  Plainfield  and  West  Stockbridge,  Mass. ;  at  Wmchester,  N.  H. ;  at  Salisbury  and 
Kent,  Conn.,  forming  velvet-like  coatingps  on  brown  iron  ore. 

Pyrolusit^  parts  with  its  oxygen  at  a  red  heat,  and  is  eztensivdy  employed  for  discharg- 
ing  the  brown  and  green  tints  of  glass.  It  hence  received  its  name  frimi  w^,  prtt  and 
X«o>,  to  wash  ;  and  for  the  same  reason  is  whimsically  entitled  by  the  French,  U  aoooii  de 
verriert,    Itiseaalydistinguiihed  from  psilomelaneoy  its  infienor  hardnesa. 

HETEROCLIN. 

Heteroklln,  BrtithoMpt.    Evrnnoff,  Pogg.'xUx,  904. 

Primary  form,  an  oblique  rhombic  prism ;  M  :  M=128°  16^. 
Secondary,  the  prism  with  the  acute  lateral  edges  truncated,  two  of 
the  terminal  edges  replaced,  (M  :  e=15F  37',)  and  one  of  the  front 
solid  angles,  (a  :  e=109°  36^.  ?)  Cleavage  in  one  direction  not 
very  distinct.    Occurs  also  massive. 

H.=6.  G.=4-652,  E.  Lustre  submetallic.  Streak  black,  in- 
clining to  brown.  Co/or  iron-black,  inclining  a  little  to  steel-gray. 
Fracture  uneven  to  small  conchoidal. 

Ckmpontum,  according  to  Evreinoff, 

Silica,  10-30  1003 

Perozyd  of  manganese,   SS-SS  85*88 

Perox.  iron,  3-73  305 

lime,  0-62  0*60 

Potash,  0-44c=100^  0-44»«99^ 

Befixe  the  blowpipe  acts  like  the  pero^d  of  manganese. 

The  species  occurs  at  8t  Marcel  in  I^edmont,  mixed  with  manganesian  epidote  and 
(]uartz.  It  was  first  instituted  by  Breithaupt,  and  named  firom  inpoKXT^iis,  in  allusion  to 
its  oblique  form  of  crystallization. 

Berzelius  obtained  for  a  manganese  ore  fiom  Piedmont,  SiHoa  15*17,  perozyd  of  man- 
ganese 75*80,  peroxyd  of  iron  4*14,  alumina  2*80»97*91. 

The  Mareeline  of  Beudant,  which  has  a  somewhat  similar  compositicm,  is  considered 
a  mechanical  mixture  of  Braunite  in  minute  crystals  with  some  earthy  silicate  of  man- 
ganese ;  analysis  afforded  Silica  15*4,  protoxyd  of  manganese  70*7,  peroxyd  of  iron  1*0» 
alumina  1*0,  oxygen  6*1,  quartz  2*8=97H). 


EARTHY  COBALT.    Manganus  coBAL-nRRua 
Eartby  Cobalt,  P.   Erdkotwid,  If.    Bchwarzer  ErdkoMt,  Bmd*   Cobalt  Ozid«  Noir,  H. 

Massive  botryoidal,  earthy  and  granular. 
Soft.    G.=2-24.    Lustre  somewhat  resinous.    Streak  shining. 
Color  bluish  and  brownish-black.    Opaque.    Sectile. 

Compomtum,  according  to  Rammdsberg,  (Pogg.  liy,  p.  553,  1841,)  Fhiloxyd  of  man- 
ganese .40*05,  protoxyd  of  cobalt  99*45,  oxyd  of  copper  4*35,  peroxyd  of  ii^  4*56,  baryta 
0-50,  potash  0-37,  oxygen  9*47,  water  21*34—99-99. 

Ob&  Before  the  blowpipe  it  emits  the  odor  of  arsenic,  but  does  not  fuse.  It  colors  |^aas 
of  borax  Uue.  The  yellow  Tariety  is  a  mixture  of  hydrous  arsenates  of  iron,  cobalt,  and 
Kmev  and  results  from  the  decomposition  of  white  cobiidt 

It  occurs  m  sandstone,  associated  with  lead  and  copper,  at  Alderiy  Edge,  in  Cheshire; 
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with  green  ntabchite  at  Nortschinak  in  Siberia ;  with  aeroral  apeeiea  of  oobalt  fJBtm  at 
Reichelidorf  in  Hetse,  and  SaaUield  in  Thnringia. 

It  is  employed  in  the  mana€&cture  of  amalt 

Its  brilliantly  ahining  9trwk  ia  an  important  peculiarity,  mad  may  i 
ing  it 


^  WAD.    MANOAitua  naaKinji. 
Eartby  If  aagaawtt.    Bog  MangaaeM.   GiotoOUb,  #irlMir. 

In  reniform,  botryoidal,  and  arborescent  shapes,  and  in  froth-like 
coatings  on  other  minerals ;  also  massive. 

H.=0-5.  G.=3-7.  Lustre  dull,  earthy.  Streak  and  color  brown 
or  black.    Opaque.     FrcLcture  earthy.    Very  sectile.    Soils. 

Composition,  according  to  KlapToth,  (Beit  iii,  311,)  Oiyd  of  manganese  68,  ozyd  of  iron 
6*5,  water  17*5,  carbon  1*0,  Baiyta  1*0,  and  silica  8*0. 

Beck  has  analyzed  sereral  varieties  of  wad  fpom  New  York,  and  foond  them  to  Tuy 
moch  in  oompositioQ.    The  following  are  aome  of  his  results,  (Min.  N.  Y.  p.  55 :) 


HUMale.  Caoasa.                    

Perozyd  of  manganese,         68*50  50-50  33*40 

Pcroxydofiron,                    1675  2450  3410 

Earthy  matter,                       3*25  4-50  8-75 

Water,                                 1150  90^  d4<M) 

Heated  in  the  matrass  it  gires  off  much  water.  Benelius  ooosidera  it  a  hydrate  of  omii- 
ganesc.    Mixed  with  linseed  oil  it  undergoes  sfwntaneous  combustion. 

Oss.  On  account  of  the  porous  nature  of  this  mineral,  it  appears  to  be  veiy  light  when 
held  in  the  hand ;  but  on  immersing  it  in  water  it  imbibes  water  rapidly,  and  gives  the 
above  specific  gravity.  This  qtecies  has  been  found  principally  in  the  manganese  pits, 
near  Exeter  in  Devonshire,  Cornwall,  the  Hartz,  and  Kedmont  It  is  supposed  to  be  the 
coloring  ingredient  of  the  common  dendritic  (klineations  upon  limestone,  steatite,  and 
other  substances. 

Earthy  manganese  b  abundant  in  the  counties  of  Columbia  and  Dutchess,  N.  Y^  at 
Austerlitz,  Canaan  Centre  and  elsewhere,  where  it  occurs  as  a  marsh  deposit,  and  accord- 
ing to  Mather  has  proceeded  from  the  decomposition  of  brown  spar.  Theie  are  large 
deposits  of  this  bog  manganese  at  Blue  Hill  Bay,  Dover,  and  other  places  in  Maine,  and 
in  these  regions,  it  may  have  been  formed  by  the  decomposition  of  the  black  o^d  of  man- 
ganese, which  occurs  m  the  vicinity. 

The  GroroUite  of  Berthier  occurs  in  rounded  pieces  in  sand  and  clay  at  Groroi,  Cantem, 
and  Vecdessos  in  Franco.  Color  brownish-black.  Liutre  duD,  submetallic  Streak 
fight-chocolate.  It  dissolves  slowly  in  concentrated  sulphuric  acid,  and  colors  the  acid  a 
fine  violet-red.  By  ignition  it  loses  24  per  cent  of  its  weight  in  water  and  oxygen,  with- 
out changing  its  form,  but  acquires  a  reddish  cokir. 

VARVACITE. 

Occurs  in  thin  plates  and  fibres,  oftea  radiating;  cnrstalline  form  not  distinguishable. 

H.=>2-5— 3.  G.=4-283— 4-623.  La^fre submotaliie.  Streakhk^ck.  Coisr steal-gTay, 
inm-black.    Opaque. 

Composition,  according  to  Mr.  R.  Phillips,  Plrotoxyd  of  manganese  81*12,  oxygen  13-4Q. 
water  5*40. 

Oss.  It  occurs  in  the  county  of  Warwick,  vdienoe  the  name  Varvaoite.  It  has  also 
been  observed  in  the  Hattz. 

NEWKIRKITE. 


Rather  sectile. 


Occurs  in  small  needles,  under  the  microscope  apparently  rectangular  priona. 
H..==3— 3^5.    6.»3*824.    2#ii#<re  metaUic  q>lenctait    CW  a  bnUiant  Uack.    Opaqoe. 
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€mii^f09iiiom,  acoordmg  to  W.  Huir,  DtnUayd  of  inangmwe  5^30,  perazTd  of  inm 
40-35,  water  6-70=103^ 

Obi.  It  ocean  fbnnin|r  a  oootiii^  on  red  Heiiiatite«  at  Newkirchen  in  Alsace,  and  was 
named  by  Thomson  from  its  locality. 

CHROMIC  IRON.    Sidbrus  oHKoiamui. 

Octahedral  dvome  Ore^  Jir.  CbroMate  of  Iroo.  ChroiBinHi  On»  CtirMmJuiinnlp  Ktospehw. 
Fer  Chroma!^. 

Primary  form,  the  re^ilar  octahedron.  Secondary  form :  fig. 
9,  PL  I,  from  Hoboken,  N.  J.,  and  Bare  Hills,  near  Baltimore.  Oc- 
curs usually  massive — stmcture  granular — particles  strongly  cohe- 
rent. 

H=5-6.  G.=4-32l  of  crystals,  Thomson  ;  4*498,  a  variety  from 
Stiria.  Lustre  submetallic.  Streak  brown.  Color  between  iron- 
black 'and  brottrnish-black.    Opaque.    Fracture  uneven.    Brittle. 

Composition,  according  to  Klaproth,  (Beit  iv,  132,)  Thomson,  (Min.  i,  482,)  and 
Abich,  (Poggr.  zxiii,  335,) 

Baltimafe. 

Green  ozyd  of  chfomimn,             55-5                  52^5  60O4 

Protozydofiion,                          33-0                  29^  20-13 

Almnina,                                        6-0                   12^  11*85 

Water,  (Loss  by  heat,)  2K)  0-70  

Silica,  20     >  trace  

White  snbetanoe  undetermined,       —  3-09  Magnesia,  7*45 

98-5,  Kli^        98-20,  Thorn.       99-47,  AbidL 

It  is  infbnble  alone  beiore  the  blowpipe.  With  borax  it  ftises  widi  dJA^ntty,  hot  com- 
pletely, to  a  beautiful  green  globule.     In  small  fragments  it  is  attracted  by  the  nutgnet 

Obs.  Chromie  iron  occurs  oidy  in  serpentine  rocks,  iMmmg  veins,  or  in  imbedded 
masses.    It  assists  in  giving  the  Tariegated  color  to  verd-antiqiie  marble. 

It  occurs  in  the  GulsiBn  mountains,  near  Kraubat  in  Styria ;  also  in  the  islands  of  Unst 
and  Fetlar  in  Shetland ;  in  the  Department  du  Var  in  France,  Silesia,  Bohemia,  &c. 

At  Baltimore,  Md.,  in  the  Bare  HiDs,  it  occurs  in  large  quantities  in  veins  at  masses  in 
serpentine;  also  in  Montgomery  ooui^,  six  miles  north  of  the  Potomac^  at  Cooptown, 
Harford  Ca,  and  in  the  north  part  of  Cecil  Co.,  Md.  It  occurs  both  massive  and  In  ovs* 
tals  at  Hoboken,  N.  J.,  imbedded  in  serpentine  and  dolomite ;  also  at  Milford  and  West 
Haven,  Conn. ;  also  in  large  masses  in  the  southwestern  part  of  the  town  of  lYew  Fane, 
Vt,  and  Chester  and  Blanlnrd,  Mass. 

Tliis  ore  affords  the  ozyd  of  chrome,  which,  both  alone  and  in  combination  with  the 
ozyds  of  other  metals,  is  extensively  used  in  oil-painting,  dyeing,  and  in  coloring  porcelain. 

CROCIDOLITE.    SmniTS  fibeoscjs. 
Kwiddome,  Ntmmam    BloeAsbartiw.    Bine  Iron  Smw,  Blaartswwtria,  Kl^ntk. 

Fibrous — ^fibres  long  but  very  minute  and  easily  separable ;  also 
massive. 

H.=4.  G.=3*2^3*266.  Streak  and  color  lavender-blue  or  leek- 
green.    Opaque.    Fibres  somewhat  elastic. 

Cim^omtionf  according  to  Stromeyer  and  Hansmann,  (Fogg,  xxiii,  156,) 

Silica,  50-81  51-64 

PRytoxydofiron,  33-88  34*38 

Peroinfa  of  manganese,  0-17  &(Xt 

Magnena,  2-32  M4 

lime,  (HXi  0^ 

Soda,  7-03  711 

Wat«,  5-58c«99-81  4-01«99^ 
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When  heated  to  rednees,  it  melti  easQy  to  a  black  ahmmi^  <>pftqoe,  and 
frothy  glass,  which  is  attractable  hj  the  magnet  Hie  single  fibres  icadily  fuse  in  the 
flame  of  a  spirit  lamp.  With  borax  it  forms  a  green  transparent  bead,  whida,  by  addbg 
saltoetre,  is  changed  to  brown. 

Obs.  It  occurs  in  Africa,  in  the  Gfigna  coontry,  beyond  the  Great  Orange  river,  i 
hundred  miles  up  from  the  Cape  of  Good  Hope.  Stavem  in  Norway  is  stated^  as  an 
locality ;  but  the  mineral  it  am>rds  does  not  precisely  resemble  the  Amcan  variety. 

Tlie  name  of  this  species  is  derived  from  jrf«/ri(,  voof,  in  aflusioQ  to  its  wool-like  fibfoos 
structure. 

ANTHOSIDERITE.    Sideeus  flumosds. 
irm»iMm,GAlt.iBl.Aaa.l8ll.p.9Bl.   Po«.  Ui,  901, 184L 

In  tufts  of  a  fibrous  structure,  and  sometimes  collected  into  feath- 
ery flowers. 

H.=6*5.  G.  about  3.  Color  ochre-brown,  somemrhat  grayish. 
Opaque,  or  slightly  subtranslucent.  Gives  sparks  with  a  steel. 
Tough. 

Compotition,  according  to  Schnedermann,  Silica  60*08)  perozyd  of  iron  34*999  water 
d-59>=98*66. 

Obs.  This  mineral  comes  from  the  province  Mmaa  CferoM,  in  Braol,  where  it  is  asso- 
ciated with  magnetic  iron.  The  name  anthosiderite  is  derived  from  nSf,  fbwer,  and 
aiSiipos,  iron,  and  alludes  to  its  imitative  crystallixations. 

mSI^GERITE.   SiDsmot  HnofGimx. 
Hliliifarit,  Btrx.  Thiaaliie,  KOM*   Hydroas  scsqoIsUkals  of  Iran. 

Imperfectly  crystallized.  Cleavage  distinct  in  one  direction. 
Soft.  G.=3-045.  ^/reoA;  greenish-gray  or  brownish-yellow.  Color 
black.    Opaque.    Cross  multure  earthy.    Sectile. 

Conipontion,  according  to  Benelius,  Hisinger,  (Fogg,  ziii,  505,)  and  KobeO,  (Pbgg. 
jdv,  467,) 

RIdderhyttaQ.  Bcwtflaiik 

Oxydofiron,               51*50                        49*869  50*86 

Sihca,                           27*50                        31*775  31-28 

Alumina,                        5*50                         *— 

Oxyd  of  manganese,      0*77                        — 

Water,                          11*75                        20*000  19*12 

Magnesia,                     trace->97-02,  B.                 -=101-644,  H.  ■=a0l-26,K. 

Heated  in  a  glass  tube  it  gives  out  water.    Before  the  Uowpipe  it  becomes 
and  at  a  high  temperature  melts  to  a  dull  opaque  Uaok  globale ;  with  borax  it  i 
yellowish-green  glass. 

Obs.  msingerite  occurs  in  the  cavities  of  calcareous  spar,  in  the  parish  of  SvSrta,  ii 
Sodermanland,  Sweden ;  also  at  Bodenmais  in  Gennany.  It  was  first  described  and  ana- 
lyzed by  Hisinger. 

CRONSTEDTITE.    SrosEUs  polucxusl 
ahsirt>oftsdralMl«n»s>ka,Jlf.  donHeddte,  Stthnumn.   Hydrous ■Ukaia  of  Iran,  TV*.  Cktanmia- 

Primary  form^  a  rhombohedron.  Occurs  in  hexagonal  prisms, 
tapering  towards  their  summit,  or  adhering  laterally  ;  also  in  di- 
verging groups,  reniform,  and  amorphous.  Cleavage  highly  per- 
fect|  parallel  to  a,  or  the  base  of  the  prism. 
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H.=a-6.  G.=3-348.  Lustre  hrillinntlj  vitxeons.  Streak  dsLtk 
leek-green.  Color  brownish-black.  Opaque.  Not  brittle.  Thin 
lamin®  elastic. 

€0mpQnHam,  wowtding  to  Stdmnann,  (Sohweigg^s  Jahibuefa>  ii,  69,) 

Var.  Cromtedtlte. 

SiHca, 

IVotozydof  iron, 

Water, 

Frotozyd  of  manganeie, 

Magnesia, 

Before  the  blowrape  it  fiotliA  a  little,  but  does  not  melt  With  borax  it  afibrds  a  hard 
black  ofMiqne  beacL  When  in  the  state  of  powder,  it  gelatinizes  in  concentrated  muriatic 
acid. 

Obsl  It  acconmaniea  hydrate  of  iron  and  calo  spar,  in  veins  containing  silver  ores, 
at  Ptxifaram  in  Bohemia.  It  occurs  also  at  Wheal  Maudlin  in  Cornwall,  in  diverging 
I ;  also  with  quartz  and  magnetic  pyrites,  at  the  mines  of  Gong^ionas  do  Campo  in 


22-452 

22-83 

58-853 

57-61 

10-700 

10-70 

2-885 

3-82 

5-078=99-968,  S. 

3-25==98'21,  S. 

CHLOROPAL. 

BtnUkartU  and  Brtmd^y  8chwelgKer*i  J.  xxxv,  SO. 

Massive ;  structure  impalpably  grtoular ;  earthy. 

H.=3 — 4.  G.z=l-727 — 1-870;  earthy  varieties,  the  second  a 
conchoidal  specimen ;  2-105,  Thomson,  a  Ceylon  chloropal.  Color 
greenish-yellow  and  pistachio-green.  Opaque — subtransparent. 
Fragile.    tVacture  conchoidal  and  splintery. 

Compontion,  according  to  Bernhardi  and  Brandes,  and  Thomson,  (Mm.  i,  464,) 


Hungary.                       Hungary. 

Ceyloo, 

Silica, 

46                            4500 

5300 

Perozyd  of  iron. 

33                           32H)0 

26-04 

Magnesia, 

2                            2H)0 

1-40 

Alumina, 

1                            0-75 

1-80 

ViTater, 

18=100,  B.&B.    20O0=99'75,B.&B. 

1800=100-24,  T. 

Infusible  beibie  the  blowpipe,  but  blackened  and  rendered  opaque.  With  carbonate  of 
soda  it  fonns  a  dear  glass,  exhibiting  some  red  points.  With  borax  it  fuses  to  a  clear 
g^ass,  haying  no  red  points. 

Obs.  Tlie  mineral  analyzed  by  Thomsoo,  differs  essentially  from  the  specimens  from 
Hungary.  Hie  latter  are  described  as  breaking  readily  into  a  kind  of  parallek^nped,  the 
upper  end  and  two  adjoining  lateral  edges  of  which,  have  the  opposite  ma^pDetic  |xile  from 
the  lower  end  and  the  other  two  edges.  The  Ceylon  variety  appeared  to  Thomson  to  be 
destitute  of  this  pecuHaiity. 


SIDEROSCHISOLITE. 
Wemekiuk,  Pogg.  1, 387.    ClmnolMte,  Bertkitr,  Ann.  des  Biinep,  T.aeS.     Hydrout  diiUicate  of  iron, 

In  very  minute  crystals ;  also  massive. 

H.=2— 3.    G.=3 — 3*4.    Lustre  splendent ;  sometimes  earthy^ 
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when  nuMive.    Streak  Ieek*greM,  (ifreenish-grty.    Oohr  pare  r^ 
vet-black  when  crjrstallized ;  dark  greenish^ay.    Opaque. 

CompoiitwHt  of  the  ciTitalliied  and  maaiiTe  vaiietieB,  aocording  to  Wvnekiiik  ud 
Berthier, 

8kUrafekiioUt«.  nhimnWU 

Sifica,                              1&3  12K> 

Fh)tozydof  iron,             75*5  50-5 

Alumma,                          41  6-6 

Water,                              7-3  14-7 

Carbooate  of  lime,           14-4 

Caibonate  of  magrwia,  — «103*S,W.  I'2a99-4,B. 

Theae  Tarietiei  are  therefore  each  a  kydrtnu  dinUemU  of  tront  and  difier  only  in  &e 
proportion  c^  water.  Heated,  it  at  fint  beoonea  black  and  magnetic ;  afterwarda  it 
ohangea  to  an  ochre-red.  In  a  gkaa  tobe  water  ia  evolyed.  It  foime  a  jelly  with  mmiatio 
acid.  The  maasiTe  yariety,  chamoiflite,  efierveecea  with  acida,  on  accoont  of  the  caibon- 
ate of  lime  with  which  it  ia  mixed.  Tlie  aolotioQ  obtained  with  the  oiyatalline  Taiiely, 
aideroachiflolite,  18  greenirii-yellow. 

Obb.  CiystallizM  nsecimenB  occur  in  cavities  of  magnetic  pyntes  and  spairy  iron  ore, 
in  small  crystals,  at  Uonghonas  do  Campo  in  BraziL  Chamoisite  occurs  in  becb  of 
small  extent,  in  a  limestone  mountain,  abounding  in  ammonites,  at  Chamoiani  in  the 
VaUis. 

•^  YENTTE.    SiDKEus  ehombicus. 

'^  F1  FitanMiis  Mnlim  nrr,  ¥    T«iitte,nTatt,  Aiw.   lisvrtts,  Fer  Calcaieo SOiesaz.  if. 

Primary  fomh  ^  ^g^^  rhombic  prism ;  M  :  Bl=112^  37'.  Se- 
condary form  :  a  :  0=168°  49^,  o :  0=139^  37', 
^"^^  and  117°  38^,  M  :  o=l28^  3».  Lateral  faces 
I  usually  striated  lon^tudinally.  Cleavage  par- 
allel to  the  longer  diagonal,  indistinct  Also 
massive,  columnar  Mid  granular.  When  the  lat- 
ter, the  structure  is  Often  nearly  impalpable. 

H.=5-5— 6.     G.=3-8-41;    3  994,   Haidin- 
ger;    3-9796,    Stromeyer:    3-825— 4061,    Le- 
lieyre.      Lustre   submetallic.j    Streak   black, 
inclining  CJ^een  orTrown.     Color  iron-black, 
Elba.  or  dark  grayish-black.    Opaque.    Jf^ac/tire  un- 

even,   brittle. 

CoHipotfftsii,  acooidiBg  to  Vauqnelin  (Jour,  des  Mines,  zjd,  70)  and  Stromejer,  (Un- 
tenuehungra,  p>  374,) 


Blba.                       .Blba. 

SiHoa, 

29                       29-378 

lime. 

12                      13-779 

Perozjd  of  inm, 

J57      P*^>to,y<i»  52-542 

Perox^d  of  manganese. 

Alonuna, 

—                        0-614 

Water. 

—=98,  Vauq.      1-268=59^)68,  Strom. 

Rammelsberg  finds  that  the  ozjd  of  iron  is  in  part  peroxyd,  and  obtained,  in  an  analysis 
agreeing  nearly  with  Stromeyer's,  Pkotbzyd  of  iron  33H)74,  and  peroxyd  ^800,  (Pbgg.  U 

Before  the  hlowpipe,  on  charcoal,  it  fuses  to  a  black  globule,  which  beooroes  Titreous  in 
the  external  flame.  In  the  interior  flame  the  surface  becomes  dull,  and  provided  the  glo- 
bule has  not  been  heated  to  redness,  it  is  attractable  by  the  magnet  Witii  borax  and  eai^ 
bonateof  soda,  it  foses  to  a  glass,  nearly  or  perfectly  Uack.   It  is  soluble  in  mnriatieacid. 
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Om.  Thk  mmenJ  wb  first  diaoofevadoii  the  Rio  la  Marina,  in  Ett«,  by  M.  Lefievre, 
in  1809,  where  it  oceiirf  in  aoliUij  Ofystals  of  conaderable  dimennons,  and  afgregatad 
CTYetalliyationa  in  compact  augite.  It  has  also  been  observed  at  Fassan,  in  Norway,  in 
Siberia,  and  Silesia. 

At  Cumberiand,  R.  L,  it  occurs  in  kmg  slender  black  or  brownish-black  crystals,  tra^ 

The  name  Lievrite  was  given  this  mmeral  in  honor  of  its  discoverer.  IhmiU  is  derived 
finm  the  name  of  the  island  (Elba)  on  which  it  was  found.  YenUe,  or  Jenite,  was  ap- 
plied by  the  French  in  commemocatioii  of  the  battle  of  Jena»  in  1806. 


WEHRLITE. 


ICasrive,  nanular. 
6-5.    G.=3 


lLmS^~er5,  G.==3'90.  Xrtt^«  sobmetaDic  O^isr  iron-blaok.  i9freait  greeoisfa,  and 
powder  greenish-gray.    Magnetic 

Csmiwsifisii,  aeoording  to  Wehrie,  Sffica  34*60,  peraxyd  of  iron  49*38,  piotoiiydor  iron 
15*78,  lime  5*84,  perpzyd  of  manganese  0-28,  alumma  0*12,  water  I'OOslOO. 

Fuses  with  difficult  on  the  e^^  before  the  blowpipe.  Only  imperfectly  dissolved  in 
muriatie  acid. 

Oss.  Wehrlite  was  described  by  Zipssr  and  Wehrie,  as  a  variety  of  lievrite.  KbbeD 
distinguiahed  it  as  a  species^  and  gave  it  the  name  it  bears,  in  honor  of  Wehrie.  Itisstill 
doubmil  whether  it  is  oistinct  It  occurs  at  Szurrasko,  in  the  Zemescher  district,  Hungary. 

BROWN  IRON  ORE.    Siderub  hamatious. 


Priaaatfe  Iron  Ore,  Jirmdj.   Bvmm  Hematite. 
'    I  Bmd.    Brown  Odne.     Iroo  Siooe.    Bo 
,  W.   Oonienle.    Elaeo  oxyd- 


itite.  BrowB  Iron  Ore.  Ardrou  Petozyd  of  Iron,  ^i* 
Bof  Iron  Ore.  TeUow  C»y  Iroo  Stone.  Bmneleen- 
ydbjrdmt, Ir.    FerOxyde,  J7.    Fer Hydro4>zid«,  X^. 


^Stially  in  stalactitic  and  botryoidal  or  mammillary  forms,  having 
a  fibrous  structure;  also  massive,  and  occasionally  earthy. } 

H.=6— 6-6.  G.=3-6 — 4.  2Aw/r«  silky,  often  submetallit*';  some- 
times dull  and  earthy.  QStreak  yellowish-brown.)  Color  various 
shades  of  brown,  commonly  dark,  and  none  bright. 

Blown  iron  ore  consists  of Cperoxyd  of  iron  85*3,  and  water  14*7aJnth  occasional  impu- 
rities. A  very  jnire  stalactitic  specimen  fiom  Amenia,  N.  Y.,  gave  Beck  (Min.  N.  Y.  p. 
33)  Perozyd  of  iron  82^,  silica  and  alumina  3*60,  water  13*50,  with  a  trace  of  oxyd  of 

/manganese. 

(^  Bdfore  the  blowp^  it  blackens  and  becomes  magpetic^  with  borax  it  fuses  to  a  gieen 
or  ydlow  glass.  It  dissoWes  in  warm  nitro-muriatic  acid,  and  giTcs  out  water  iriieD 
heated  in  amatras8.\ 

Oss.  llie  fbUowiag  are  the  principal  varieties  of  this  species.^'  Brown  hematiU  in- 
cludes the  ordinary  imitative  shape^  Scaly  and  ochrey  brown  iroh  ore  are  mere  or  less 
decomposed  earthy  varieties,  often  soft  like  chalk ;  ydkiw  ochre  is  here  indnded.  (  Bof 
iron  ore  is  a  brittle  or  loosely  a^grregated  submetallic  ore,  occurring  in  knfir  marshy  grounds,  y 
It  proceeds  from  the  decomposition  of  other  species,  and  often  takee  the  htm  of  the  leaves, 
nuts  on  stems  found  in  the  marshy  soiL  \  The  pisiform  and  reniform  clay  inn  ores  consisl 
of  concentric  globular  concretions,  imbedded  either  in  finable  or  compact  brown  hematite. 
Brown  iron  ore  occurs  both  in  primitive  and  secondary  rocks,  hi  beds  and  veins,  asso- 
ciated at  times  with  spathic  iron,  heavy  qwr,  calcareous  spar,  Arragonite,  and  quartz ; 
and  it  is  often  associated  with  ores  of  manganese,  especially  when  in  veins. 

Brown  iron  ore  occurs  at  Cornwall,  Clifton,  Sandlote  m  Shetland,  in  Gaimlfaia  and 
Bohemia,  at  Siegen  near  Bonn,  and  at  ViUa  Rica  in  Brazil    Tlie  bog  ore  fbons  large 
be^  in  Germany,  Poland,  and  Rusaa. 
/This  ore  of  iron  is  very  abundant  in  the  United  States,  i  We  mention  here  a  £ew  onlvof 

itribcalities,  and  would  refer  to  the  various  geological  reports  for  more  complete  hstk 

(^Extensive  beds  of  brown  iron  ore,  accompanid  by  the  ochrey  iitm  ore,  exist  at  Salisbvry 
and  Kent,  Conn.,  in  mica  slate ;  also  in  the  nei^bioring  towns  of  Beekman,  FisfakiO,  Do- 
ver, and  Amenia,  N.  Y.,  and  in  a  similar  situation  north  at  Richmond  and  Lenox,  Mass. 
At  Hinsdale  it  is  the  eement  in  a  congkmierate  quartz  rook.    It  is  very  abundant  at  Ben* 


Digitized  by 


Google 


460  DESCRIPTIVE  MIITERALOOY. 

wnfUm,  Vt,  also  at  Monkton,  Pittsford,  Potiiey,  and  Ripton,  of  tiie  same  State.  Kan- 
tnciet  uid  Martha*!  Vineyard  are  other  localitiea ;  ako  near  Tinder'a  Gold  Mine,  Lownt 
Co,  Va.,  there  is  an  abundant  depodt  The  argiUaoeous  varieties  are  abundant  in  Fcnn- 
aylTania,  near  Easton,  and  thio^fa  the  Lehigh  range  in  Fajette  Co.,  at  AmMtroog,  Vf- 
per  Dubtin,  and  in  Waahinrton  Co.  In  nodides,  from  one  inch  to  a  foot  in  diameter,  it  is 
met  with  at  Bladensborg,  Md. ;  also  in  grayd  bills,  near  Marietta  in  Ofaia  An  argSa- 
ceons  ore  is  also  found  on  Moont  Alto,  in  the  Blue  Ridge,  in  Shenandoah  Ca,  Va.«  aiid  in 
Chatham  and  Nash  Ca,  N.  C. 

(^  Brown  iron  ore  is  one  of  the  most  important  ores  of  iron.  The  pig  iron,  from  the  pm 
▼arieties,  obtained  b^  smelting  with  charcoal,  is  readiljoouTertible  into  sted.  That  yielded 
by  bog  ore  is  what  is  termed  cold  «Aor<,  and  cannot  therefore  be  employed  in  the  mana- 
lacture  of  wire,  or  even  of  sheet  iron,  but  is  vahiaUe  for  casting,  lie  hard  and  compact 
nodular  varieties  are  employed  in  polishing  metallic  buttons,  dLc!^ 

GOTHITE.    SiDBnuB  auriLoa 

Priroiamkhil  Hatoonane  Ors,  jy.    OnigUe.    Pyraslderite.    RaMnglimmBr.   Sdlpiiaiidtflte.    Pecheiv- 
enenu    Nadeldsoien.    Lepldokrokiie. 

Primary  form^  a  right  rhombic  prism ;  M :  M=130^  14'.  CUav- 
age  parallel  with  the  shorter  diagonal. 

H.=5.  G.=4-0— 4-2  ;  404,  crystals  from  St.  Just  Lustre  im- 
prfect  adamantine.  Color  brown.  Often  subtransparent  and 
blood-red  by  transmitted  light.  Streak  brownish-yellow — ochre- 
yellow. 

C9mpo9ition,  according  to  Kobell  (J.  d'Erdmann,  1834,  p.  181)  and  TliomflQO,  (Min. 
i,439,) 


LepidokrMte, 
OD6rkirco60i 

09tkiu, 

Lfpid^krokiu, 

Elserfeld. 

HoUarterZos. 

omiu. 

Perozyd  of  iron, 

90-53 

86-35 

85-65 

91-7 

Water, 

9-47 

11-38 

11-50 

8-5 

SUica, 

trace 

0-85 

0-35 



Perozyd  of  mang. 

0-51 

2-50 

Ozyd  of  copper, 

0-90 

100K)0,K.         99-99,  K.  100-00,  K  100«,  T. 

This  species  contains  half  as  much  water  as  the  preceding:.  Kobell  considers  the  stilp- 
nosiderite  a  masmye  yaiiebr  of  it ;  it  consists,  accoiding  to  him,  of  Perozyd  of  iron  B2^, 
water  13*46,  silica  0-67,  phosphoric  acid  3*00=100-00.  Before  the  Uowpipe  the  Tarieties 
act  like  brown  iron  ore. 

Obsl  The  Lepidokrokite  of  Oberkirehen  occurs  in  prismatic  radiating  ciystals,  imbed- 
ded in  fibrous  rod  ozyd  of  iron,  in  quartz,  and  in  noaules  of  chalcedony.  The  Gotfaits 
of  Eiserfeld,  in  the  county  [of  Nassau,  occurs  in  foliated  crystallizations,  of  a  hyacinth-red 
color,  with  brown  hematite!  The  Lepidokrokite  of  HoUerter  Zug  occurs  in  rounded  masses, 
of  a  fibrous  or  lamellar  structure.  Stilpnosiderite,  pitchy  iron  ore,  or  pecheisenerx,  is  iboid 
at  Siegen.  Other  localities  of  crystallized  specimens  are  at  Clifton,  near  Bristol,  near 
liOStwithrel  in  Cornwall,  and  at  Lake  Onega  in  Siberia. 

SPECULAR  IRON.     Sinnus  RuoHBOHEDRim. 

Rhosabohedral  Iron  Ore,  JIT.    Rhomboidal  Iron  Ore,  J.    Red  Iroo  Ore.    Ollgiste  Iran. 
Iron  Ore.    Red  Hematite.     Red  Clay  Ironftone.     Rod  Ochre.     Iron  Foam.     Peraxyd  of  Iron, 
Glanz.    RoUieisensteln,  FT.    Blutetefai,  Hmus.    RoUieieeners.    Elfenozyd,  L.   Fer  OUgiate,  H. 

Primary  form,  an  acute  rhombohedron ;  R  :  R=85°  58^,  and 
94^  2f.  Secondary  forms  :  R  :  6=137°  V,  &  :  </=128o  and  122^ 
29^,  R :  o'=151o  14^  a' :  a'=142o  56'.  Cleavage  parallel  to  a  and 
R;  often  indistinct    Compound  crystals:  composition  of  the 
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first  kind  or  parallel  to  R ;  also  of  the  third  kind,  in  which  it  takes 
place  parallel  to  a,  the  truncating  plane  of  the  vertical  angle.  Im- 
perfect  crystallizations :  structure  columnar — globular,  reniform. 


Veniviiu.  EIInu 


botryoidal,  and  stalactitic  shapes,  and  also  amorphous ;  structure 
lamellar — laminae  joined  parallel  to  a,  and  variously  bent — Uiick 
or  thin ;  structure  granular — particles  often  nearly  impalpable — 
slightly  or  strongly  coherent.  Pseudomorphs,  imitative  of  calcare- 
ous spar,  fluor  spar,  &,c, 

H.=6'&— 6-5.  G.=4-5 — ^6-3 ;  of  some  comnact  varieties,  as  low 
as  4*2.  (lAistre  metalli^  and  occasionally  splendent — massive  va- 
rieties sometimes  earthy.  {^Streak  cherry-red  or  reddish-brown.) 
(polor  dark  steel-gray  or  iron-black ;  impure  varieties,  red  and  un- 
metallic^  Opaque,  except  when  in  very  thin  lamina,  which  are 
faintly  translucent  and  of  a  blood-red  tinge.  Fracture  sub-con- 
choidal,  uneven.  Sometimes  it  is  slightly  attractable  by  the  mag- 
net ;  the  volcanic  varieties  occasionally  exhibit  polarity. 

Comptmiion,  Afhen  pure,  Iron  69'34,  oxyflren  30*60<  D^AubuiBson  ibimd  red  hematite 
to  oontain  petozyd  of  iron  94,  silica  2*0,  Ume  1*0,  water  3.  Dr.  Heniy  (bund  in  iron 
froth,  perozyd  of  iron  94*5,  silica  7  4*25,  alumina  1*35. 

Infusible,  alone,  before  the  blowpipe;  with  borax  it  fanna  a  green  or  yeDow  glaas.  Dit- 
aohres  in  heated  muriatic  acid. 

Obs.  This  species  includes  the  old  species  sp^ular  iron  and  red  iron  ore,  which  are 
identical  in  chemical  composition,  and  JafSa  only  in  the  state  of  aggregation  of  the  parti- 
eles.  ^peeular  iron  includes  q>ecinien8  of  a  perfect  metallic  lustre ;  if  the  structure  is 
micaceous,  it  is  called  micaceous  iron.)  The  varieties  of  a  sub-metallic  or  non-metallic 
hvtie,  were  incliuled  under  the  name  ^red  hematite^  fibrous  red  iron  A  or  if  soft  and 
etnihi^red  ockre^  and  when  consisting  M  sli^tly  coherent  scales,  ocaly  red  iron,  or  red 
ironpbth.  Under  this  species  must  a&o  be  included^  the  different  clay  or  argillaceous  iron 
ores,  man^  of  which  contain  but  small  portions  of  iroa ;  reddle  or  red  cMk,-  the  com- 
mon diawmg  material,  which  has  an  earthy  a{^)earano«  and  a  flat  conchoidal  fraetun ; 
Jmgpery  clay  iron,  more  firm  in  its  structure  than  the  preceding,  and  haymg  a  large  and 
flat  conchoidal  fracture ;  columnar  and  lenticular  argillaeeous'  iron,  distinguished  by  a 
columnar  or  flat  granular  structure. 

Specular  iron  occurs  commonly  in  primitiTe  rocks ;  it  also  occurs  among  the  ejected  la- 
vas of  Vesuvius.    The  argillaceous  ores  form  bede  in  secondary  rooks. 
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Hie  mnrt  mBgnifieeQt  gpedmeng  of  thk  fpeciM  are  bvowht  fiom  die  nbiid  of  Ek« 
whieh  hu  aflfbrded  it  from  a  very  remote  period,  and  is  deacnoed  by  Grid  as  tfaa  "  Infiila 
mexbanatia  chalybdum  generoaa  metallis."  The  sur&oea  of  the  oyatals  often  preaent  a 
iplendid  iriaed  tamiah,  and,  connected  with  a  brilliant  loatre,  they  are  nmaog  the  moat 
atriking  objects  in  the  cabinet  of  the  mineralopst  Thefiusea  a  and  a'  are  oraaUy  '<*■<■*  ^iti! 
of  this  tamiah  and  luatre,  and  may  therefore  aaaiat,  when  preaent,  in  determining  the  aitn- 
ation  of  other  planea  when  the  cryatal  is  quite  complex.  St  Gothard  affinda  very  beanti- 
ibl  spedmena,  eompoaed  of  crystallixed  platea  grouped  together  in  the  fcrm  of  roaettea, 
and  accompanying  crystals  of  feldspar.  Fine  crystallizationa  are  the  result  of  Tolcanie 
action  at  Etna  and  Veauvios,  and  particularly  in  Fossa  Kankarone,  on  Monte  Somma. 
whone  it  fcnna  crystalline  incrustations  on  the  ejected  lavas.  Arendal  in  Norway,  Lang- 
banahyttan  in  Sweden,  Framont  in  Lonraine,  Dauphiny,  and  Switzeriand,  alao  aibfd  splen- 
did specimens  of  specular  iron.  Red  hematite  occurs  in  renilbnn  maaaea  of  a  fibrooa 
ooocentric  atmcture,  near  Ulverstone  in  Lancashire,  in  Saxony,  Bohemia,  and  the  Haiti. 
In  Weatphalia,  it  occurs  as  pseudomorphs  of  calcareous  spar.  Iron-mica  comea  princi- 
paDy  from  Cattas  Atlas  in  the  Brazils. 

fibecular  iron,  both  compact,  micaceous,  and  jaspery,  is  abundant  in  St  Lawrence  and 
Jeflnrson  Ca,  N.  Y.,  at  Gouvemeur,  Hermon,  'Edwards,  Fowler,  Canton,  &c  Hand- 
•ome  iriaed  eiystallixations  of  specular  iron  are  found  at  Fowler,  in  cavitiea  in  giannlar 
micaceoua  iron  ore,  and  aaaociated  often  with  splendid  groups  of  quartz  ciystala.  Other 
localities  are  Woodstock  and  Aroostook,  Me.,  and  Lil^rty,  Md.  It  occura  alao  in  tha 
'Blue  Ridge,  in  the  western  part  of  Orange  Co.,  Va.  Micaceous  iron,  in  large 
curved  lamii  —     .       --  .  — 


eompoaed  of  irregular  curved  lamine,  occurs  at  Hawley,  Maes,  and  Fiennoot,  N.  H.; 
alao  eight  milea  Sbove  Falmouth,  Stafibrd  Co.,  Va.,  on  the  Rappahannock  river.  Red  he- 
matite IS  found  at  Ticondero^,  upon  Lake  George.  Tlie  two  iron  mountains  of  Missouri  ' 
are  situated  about  fourteen  miles  from  the  La  Motte  lead  minea,  and  ninety  mOea  aouth  of 
St  Louis.  They  are  conical  hills,  consisting  of  iron  ore,  '*  in  masses  of  all  aiaes,  from  a 
pigeoD'a  egg  to  a  middle  siae  church,"  afibrding  inexhanadble  supplies  for  oar  wvslem 
ooontry,  (rrot  Halt)  The  ore  is  both  massive  and  the  micaceoua  variety,  with  vaat 
quantitiee  of  the  red  ochreous  iaon,  about  the  one  called  the  Pilot  Knob.  Loiticular  ar- 
gillaceotts  ore  is  abundant  in  Oneida,  Herkimer,  Madison,  and  Wayne  Countiea,  N.  Yn 
constituting  one  or  two  beds,  12  to  20  inches  thick,  in  a  compact  aandatooeu 
/  Hiis  ore  afibrda  a  considerable  portion  of  the  iron  manufiietured  in  diiSerent  ooantriea. 
<  Hieae  varietiea,  especiaUy  the  specular,  require  a  greater  degree  of  heat  to  ameh  than 
other  ores,  but  the  iron  obtained  is  of  good  quality.  Pulverized  red  hematite  is  employed 
in  polishing  metals,  and  also  as  a  colonng  uiQieriaL  Specular  iron  ia  readily  diatinguiBOied 
fiom  mai^Mtic  iron  ore,  by  its  reddish  streak/) 

Hematite,  a  word  in  use  among  the  ancienta,  waa  applied  to  this  and  the  preoedim^  wp^ 
ciea  on  account  of  the  red  cobr  of  the  powder,  from  di^a,  blood.  Tlie  tenn  9peetumr  al- 
hidea  to  the  brilliant  lustre  it  often  presents. 

MAGNETIC  IRON  ORE.    Sideeus  octabbdrob. 


Octahedral  Iron-Ore,  JIT .  Oxydolated  Ino.)  FemMo-ftfric  Ozyd.   MigmitiilsHiHelu  cf  tht  Otmmu. 
FerOzidol«,^.  ^  ' 

Primary  form^  the  regular  octahedron.  Secondary  forms  : 
most  of  the  forms  represented  in  the  first  twenty  fifzrures  of  PI.  I ; 
also  fig.  25,  PL  L  Figure  3  has  been  observed  at  O'Niel  mine,  Or- 
ange Co.,  N,  Y.  A  crjrstal  resembling  figure  16  has  been  described 
by  BreilhQUpt,  having  the  angle  B,  168°  39',  and  C,  101^  53^ 
Cleavage  parallel  to  the  primary  form ;  perfect — imperfect  The 
dodccahedral  faces  are  commonly  striated  parallel  to  the  longer  di* 
QgonaL  Compound  crystals :  ng.  129,  PI.  II ;  also  the  same  kind 
o?  composition  with  the  secondary  modifications,  hnperfsci  crys- 
iallizations  :  structure  granular — ^particles  of  various  sizes,  some- 
times impalpable. 
^^^5—6  5.  O.=5-094.   Iru^/re  metallic— submetallic^   Streak 

xk.     Co^or  iron-black.    Opaque.    /^ac/tir6  subconchoidaly  shi- 
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ning.  Brittle.  C  Strongly  attracted  by  the  magnet,  and  sometimes 
possessing  polarity.! 

CofnpoM'eioIti  PeiQzyd  of  iron  69,  protozyd  of  iron  31.]  Before  ih«  blowpipe  it  becomes 
brown,  and  loses  its  influence  on  the  magnet,  but  does  mn  fuse.  With  borax,  in  the  oxydi- 
zing  flame,  it  fuses  to  a  dull-red  glass,  which  becomes  clear  on  cooling,  and  often  assumes 
a  j^llow  tint ;  in  the  reducing  flame  it  becomes  bottle-green.  DissoTves  Inchested  muri- 
atic acid,  but  not  in  nitric  acid. 

^  Obs.  Magnetic  iron  ore  occurs  in  beds  in  primitive  locks,  generally  (ogneiss  or  sye- 
nite/ also  in  beds  and  isolated  crystals  in  day  slate,  bomUende  slate,  cnlonte  slate,  green- 
stoire,  and  occasionally  in  limestone. 

<^The  beds  of  oro  at  Arendal  and  nearly  all  the  celebrated  iron  mines  of  Sweden,  consist 
of  massiye  magnetic  iran^  Dannemora,  and  the  Taberg  in  Smahmd,  are  entirdy  formed 
of  it  Still  larger  mountdns  of  it  exist  at  Kuranavara  and  Gdivara,  in  Lapland.  Fahlun 
in  Sweden,  and  Ckirsica,  afibrd  octahedral  cmtals,  imbedded  in  chlorite  date.  Sj^endid 
dodecahedral  crystals  occur  at  Normark  in  Wermeland.  The  most  powerful  native  mag- 
nets are  found  in  Siberia,  and  in  the  Hartz.    They  are  also  obtained  on  tibe  island  of  E91mu 

Tenr  extensive  beds  of  magnetic  iron  occur  in  the  counties  of  Warren,  Essex,  and  Clin- 
ton, New  York,  in  granite,  syenite,  syenitic  granite,  or  allied  rocks ;  and  in  Orange,  Put- 
nam, Saratoga,  Herkimer  counties,  &c,  in  gneissoid  granite,  either  in  isolated  masses  or 
layers  alternating  with  the  layers  of  gndss,  (Beck :)  also  in  the  mountainous  districts  of 
Kew  Jersey  and  Pennan^vania,  and  on  the  eastern  side  of  A^^Uis  mountain  in  Buckingham 
Ca,  Virginia.  Dodecahedral  crystals  occur  at  Franconia,  N.  H.,  in  epidote  and  quartz,  and 
at  Warwick,  N.  Y.  Octahedrons  occur  at  Marlboro'  and  Bridgewater,  Vt,  in  chlorite  or 
chlorite  slate ;  at  Swanzey,  near  Keene,  and  Unity,  New  Hampshire ;  at  Deer  Creek,  Md. ; 
at  CNeil  mine.  Orange  Ca,  N.  Y.,  along  with  the  fonns  represented  in  figures  3  and  3, 
Flatel.  At  Haddam,  Conn.,  it  presento  the  Ibcms  in  figures  8  and  9,  Plate  1 ;  occurs  also 
at  Hamburgh,  near  the  Franklin  furnace,  N.  J.,  and  at  Raymond,  Davis's  Hill,  Maine,  in 
an  epidotic  rock.  Masses  strongly  magnetic  occur  at  MarshalTs  Island,  MCi  Octahedral 
and  dodecahedral  crystals  are  abundant  at  Morgantown,  Berk's  Ca,  Pennsylvania. 

No  ore  of  iron  is  more  generally  diflftised  thim  the  ma^etic,  and  none  superior  for  the 
manufacture  of  iroiL  It  is  easily  distinguisbed  by  ite  bemg  attracted  readily  by  the  mag- 
net, and  also  by  means  of  the  black  cobr  of  its  streak  or  powder,  which  is  some  shade  of 
red  or  brown  in  specular  iron  and  brown  iron  ore.  The  ore  when  polveiiaed  may  be  sepa- 
rated fiom  earthy  impurities  by  means  of  a  magnet,  and  machines  are  in  use  in  many  party 
of  Northern  New  Y(uk  for  cleaning  the  ore  on  a  large  scale. 

FRANKLINITE.    Smsaus  zmoinKVB. 
Dodeeahedral  Iron  Ore,  Jir. 

^  Primary  form,  the  regular  octahedron.  Secondary  forms  : 
fig.  9,  and  others,  PI.  I.  Cleavage  octahedral,  indistinct  Also 
massive,  coarse  or  fine  granular — particles  strongly  coherent. 

H.=6-5— 6-6.  G.=5069,  Thomson  ;  5091,  Haidinger  ;  4-87,  Ber- 
thier.  Lustre  metallic.  Streak  dark  reddish-brown.  Color  iron- 
black.  Opaque.  i<Vac/f4r6  conchoidal.  Brittle,  Acts  slightly  on 
the  magnet. 

Ccmp0mti9n,  according  to  Berthier,  (Arm.  des  M.  ir,  489, 1819,)  and  Thomson,  (Min. 
1,438,) 

Perozyd  of  iron,  66  66-100 

Sesqnoxyd  of  manganese,  16  14*960 

Ozydofzinc,  17  17*425 

Sa>ea,  —  0-204 

Water,  —  ==99,  B.  0-560«99^9,  T. 

At  a  high  temperature,  zinc  is  driven  off  IHssc^Tes  without  eflervescence  in  heated 
nuriatio  acid. 
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Obi.  Frtnkfimte  is  itmted  to  occur  in  amorphovn  nuuMea  at  the  mines  of  Altadw;;, 
near  Aix  la  Chapelle. 

It  ia  abundant  at  Hamborgfa,  N.  J^  near  the  Franklin  furnace,  where  it  is  accompanied 
by  red  ozyd  of  zinc  and  garnet,  in  calcareous  spar.  The  most  perfect  crystals  are  im- 
bedded in  red  zhic  ore ;  trnwe  occurring  in  calc  spar  have  their  an^es  rounded.  A  still 
more  remarkable  deposit  exists  at  Sterling,  in  the  same  region,  where  it  is  associated  with 
IVoostite,  in  a  large  yein,  in  which  cavities  occasionally  contain  crystals  from  one  to  four 
inches  in  diameter. 

The  attempts  to  work  this  ote  for  zinc  have  proved  unsuccessful 

ILMENITE.    Smuus  ackotomub. 

AxoMNDooi  IroB  era,  Jir.  TltaiuMof  Iroa.  Ctkhtaoitii,  Bourwm.  ThanlfBrousIroa.  berine.  flaea- 
He,  O,  tu»9.  MoMkaiu  Mmaecaiiite.  KibdeloplMn.  BaMnomehui,  K»ML  Tltaneiseosaad.  HjrMa- 
tite.    TrapptodMi  EteDen,  £rn(.    WMhinctcwittP,  Sk^mrj.    Mohiile. 

Primary  f(yrm^  an  acute  rbombohedron  ;  R :  R=86^  69^.  Sec- 
ondary^ the  annexed  figure :  also  an  acute 
rhombohedron  of  61°  ^.  Cleavage  par- 
allel with  the  terminal  plane  a — perhaps 
only  a  surface  of  composition.  Crystals 
usually  tabular.  Imperfect  crystaMiza- 
tions:  thin  plates  or  lamina,  angular 
masses  and  grains. 
H.==5— 6.  G.=4-6— 6.  Lustre  sub- 
metallic.  Streak  metallic.  Color  iron-black.  Opaque.  Frac- 
ture conchoidal.    Influences  slightly  the  magnetic  needle. 

Before  the  Uowpipe,  alone,  unchanged.  With  salt  of  pho^homs  in  the  reduction  flame, 
gives  a  dull  red  ^ass. 

This  qiecies  mdudes  several  varieties  which  have  been  considered  distinct  qMcies. 
They  are  however  identical  in  crvstallization  and  the  diflferences  arise  from  the  isomofph- 
ous  nature  of  titanato  of  iron  and  perozyd  of  iron.  The  following  are  the  most  impoitai^ 
of  these  varieties : 

Axotomou*  inm.'^  Physical  characters  as  above.  H.-^5  5*5.  6.b4*66I,  Mohs;  4*733 
—4*735,  Breit  Occurs  in  ciystals ;  usually  massive,  or  in  thin  plates  or  laminan.  Ac* 
cc^dinff  to  Kobell*s  analysis  (Min.  1838,  p.  317)  it  consists  of  Titanic  acid  59*00,  pcotoz. 
iroii3&00,  perox.  iron  4*25,  prot  manganese  1*65.  This  is  Kobell's  Kibdelopham. 

Criehtomte.  This  variety  occurs  at  Oisans  in  acute  riiombobedrons ;  R:  R»61^  29'.* 
H.x=6.    G.=s5.    CHeavage  imperfect    It  has  not  been  analyzed. 

Hmenite.  Occurs  crystattized  and  massive  at  Bmensee,  near  Miask,  whence  the  name 
Hmenite,  In  general,  me  physical  characters  the  same  as  above.  H.==6.  G.3=4'905, 
Brat;  R:R=85<'  43'.  Cieavage  rhombohedral,  indistinct  ^aetmre  ooDcboidal — 
uneven.    According:  to  Mosander,  it  consists  of 

Titanic  acid  46*92,  prot  iron  37*86,  perox.  iron  10*74,  prot  manganese  2*73,  magnesia 
114=99*39. 

Wa9kingtomte.  Shepard,  SiUiman's  J.  zliii,  364.  Near  Ilmenite  in  crvstaDographic  and 
physical  characters,  yet  remarkable  for  the  size  and  form  of  ite  large  tabular  cryitals,  which 
are  sometimes  two  inches  in  diameter.  They  are  hexagonal  or  riiombohedral  teUes,  or 
the  former  with  foces  of  the  rhombohedron.  R :  Ras86o,  (obtained  by  varnishing  the  fooes.) 
Rhombohedral  cleavage  often  distinct;  sometimes  an  indistinct  cleavage  parallel  with  s. 
a  is  the  brightest  foce,R  the  least  sa  H.=::5*75.  G.=4*963  (from  Westerly,)  5*016  (fiom 
litehfield.) 

Menuccatdte.  Occurs  massive  with  traces  of  cleavage.  Fracture  uneven  to  flat  coo- 
choidaL  H.»5*5.  G.=4*7— 4*8.  Streak  black.  Cohr  light  iron-black  to  sted-giay. 
Magnetic    According  to  Kobell,  it  oonsisto  of 
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Titanio  acid  43-24,  piot  iron  27*91,  peroz.  iroo  28*66:^99*81* 

ThiB  mineral  was  first  observed  near  Menaccan,  ComwalL  The  specimen  analyzed  by 
KobeH  was  finom  Egersnnd,  Norway,  where  it  occurs  massive  and  compact 

HywtatiU.  HyMtatitehet  BUenerxjBi^t  Titamferous  iron  from  ArendaL  R:R» 
SS^  KK.  Qeava^,  color,  &c.,  as  above.  H.»6.  G.=5.  Magnetic.  According  to 
Mosander,  it  consists  of 

Titanic  acid  24*19,  prot  iron  19*91,  perox.  iron  53*01,  lime  and  magnesia  1*01,  siliea 
1*17=99*29. 

This  variety  comes  from  Tvedestrand,  near  ArendaL 

Eioenrote,  Baoanomelan,  (KobeU,)  is  placed  by  Breithaapt  akmg  with  hystatite ;  but 
KobeD  finds  it  to  consist  of 

'Htanic  acid  12*67,  prot  iron  4*84,  perox.  iron  82*49. 

Titantferouo  iron  oandot  trappioeheo  eisenerz  of  Breit^aupt  is  described  as  ocduring 
in  octahedrons  and  cubes  in  roundish  grains.  H.=5.  6.«=4*62 — 5*89.  Lustre  metallic. 
Co2or  iron-black.  Streak  hi&ck.  JFVaohire  conchoidaL  Strongly  magnetic  Hie  mean 
of  the  analyses  by  Cordier  and  Klainroth  gives, 

Titanic  acid  15,  perox.  and  prot  iron  85. 

Kobell  remarks  tnat  it  is  doubtful  whether  the  crystallized  grains  were  not  magnetic 
iron. 

Tlie  titamferou9  trim  of  Aschafienbmv,  according  to  KobelTs  analysis,  consists  of  Ti- 
tanic acid  14*16,  prot  iron  10*04,  perox.  uon  75*00,  prot  manganese  0*80.  Occurs  mas- 
sive and  in  plates,  with  imperfect  cleavage  in  (»ie  duection.  H.s6.  G.=4'78.  Color 
inm-Uack. 

Iserine  is  physically  similar  to  the  last  According  to  Kl^aroth,  it  consists  of  Titanic 
acid  27'8^p^x.  and  prot  iron  72*2.    The  name  is  dmved  finom  the  river  Iser  in  Bohemia. 

Obs.  fme  crystals,  sometimes  an  inch  in  diameter,  occur  in  Warwick,  Amity,  and 
Monroe,  Orange  Co,  N.  Y.,  imbedded  in  serpentine  and  white  limcHitone  and  associated 
with  spinel,  chondrodite,  rutile,  dtc. ;  also  four  miks  west  of  Edenville,  and  near  Green- 
wood furnace  with  spinel  and  chondrodite ;  also  at  South  Royalston,  Mass. 

Hie  Washingtonite  of  Shepard  occurs  at  Washington  and  Ldtchfield,  Conn.,  in  a  quartz 
vein  in  mica  slate,  and  at  South  Britain  in  rolled  masses  of  quartz ;  also  at  Westeriy,  R.  I., 
and  at  Goshen,  Mass.,  in  thin  folia  with  spodumene. 

WARWICKITE. 

8h*pMrdf  SilUiiitii*8  Joor.  xxxlv,  313,  and  zxzvl,  85. 

Primary  farm,  an  oblique  rhombic  prism;  M  :  M=93^ 
—940  Shepard;  102^—106°,  Beck.  Secondary  form:  the  pri- 
mary with  the  obtuse  lateral  edges  truncated,  and  its  acute  ed^ 
beveled ;  the  summits  are  generally  rounded.  Cleavage  parallel 
with  the  longer  diagonal,  perfect.  Cleavage  surfaces  finely  striated 
vertically,  and  exhibiting  distinct  oblique  cross  cleavages. 

H.=5'6 — 6.  G.=3 — 3-29.  Lustre  metallic-pearly  on  the  cleav- 
age surface;  of  other  surfaces,  vitreous  or  subvitreous:  often 
nearly  dull.  Color  dark  hair-brown  to  iron-gray,  and  often  with  a 
copper-red  tinge  on  the  face  of  perfect  cleavage.  Decomposing 
crystals  are  nearly  iron-black,  with  a  faint  tinge  of  purple.  Frac- 
ture uneven.    Brittle. 

CompoHtion,  according  to  Shepard,  Titanium  64*71,  iron  7*14,  yttrium  0-80,  fluoime 
S7'33,  with  a  trace  of  aluminum. 

Does  not  fuse  akme  hefore  the  blowpipe,  but  the  color  becomes  lighter.  With  boraz  it 
fuses  with  eforescence  to  a  glass,  which  is  yellow  and  nearly  opaque  while  hot,  and  be- 
comes pale  green  and  clear  on  cooling.  Emits  fluoric  add  in  a  glass  tube,  which  cor- 
rodes thejems,  especially  if  a  little  siDphuric  acid  be  added. 

Obs.  This  species  was  considered  a  varie^  of  hypersthene,  on  account  of  the  copper- 
red  tinge  of  the  cleavage  plane,  till  distinguished  by  rrof.  Shepard.  It  occurs  in  granular 
hmestons  two  and  a  btdf  miles  southwest  of  Edenville,  N.  Y.,  when  it  is  a»ociated  with 
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spinel,  chondfodite,  serpentme,  ^bc  Hie  oiystmls  are  Qraally  imall  and  slender ;  but 
oceasKMudly  they  are  met  with  two  inches  or  more  in  length  and  a  third  of  an  inch  in 
diameter.  The  large  crystals  have  a  less  distinct  deayage  than  the  small  ones,  and  little 
ornolostiei 

IRITE. 
Jil^rmcMit  J.  f.  pndct  Chem.  xxU,  SI6.    JataiMb.  xxli,  191. 

In  grains  or  scales.  Stmetttre  thin  foliated.  Color  black.  LuHre  shining.  6.~ 
6*506.  Composition :  Sesqoozyd  of  iridiom  62^,  protozyd  of  oeminm  10*30,  piotoiyd 
of  iron  12*50,  protozyd  of  chromhnn  13*70 =99-36. 

Occurs  in  the  Ural  with  native  platina,  titanic  iron,  iridosmine,  and  hyacinth. 
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IRON.      FeEKUM  OCriHKDRUK. 

OcUbedrallroB^Jir.  ndJ.   Meieorle  Iron.  0««e8«n  Bmo,  IT.  nd  X.    FtfNidf,^.   Mm^jtUkm. 

Primary  form,  the  regular  octahedron.  Cleavage  octahedraly 
apparent. 

H.=4-5.  G.=7-3— 7-8  ;  7-318,  a  partially  oxydized  fragment  of 
a  crystal  of  meteoric  iron  from  Guilford  Co.,  N.  C.  Lustre  metal- 
lic. Color  iron-gray.  Streak  shining.  Fracture  hackly.  Duc- 
tile. Acts  strongly  on  the  magnet. 

Ob&  Native  iron,  undoubtedly  of  terrestrial  origin,  has  been  observed  at  Canaan,  Conn., 
(SiUiman's  Am.  Jour,  yol.zii,  p.  154,)  where  it  oceunned  in  the  form  of  a  vein  or  plate,  two 
inches  thick,  attached  to  a  mass  of  mica  slate  rock.  It  contains  graphite  between  the 
broad  lamine  into  which  it  is  divided ;  and  it  has  no  obvious  crystafiine  structure,  nor  is 
any  developed  by  etching  with  nitric  acid,  as  in  most  meteoric  irons.  Hiespecimen  from 
Penn  Yan,  N.  Y.,  has  beien  described  by  T.  G.  Clemson,  who  states  that  it  contained  a 
minute  portion  of  carbon,  but  no  meM  or  cobalt  An  octahedral  crystal,  weighing  about 
7  ounces,  from  Guilford  Ca,  N.  C,  was  found  by  Prof  D.  Ohnsted  of  Yale  CoUeee.  It 
was  reported  to  have  been  detached  from  a  mass  weighing  38  pounds,  which  a  blacksmith 
woi^ed  into  nails.  It  was  supposed  to  be  terrestrial  native  iron,  but  the  analysis  of  Shep- 
ard  (Siniman's  Am.  Journal,  vol  zl,  p.  369)  proved  it  to  consist  of  Iron  92*750,  nickel 
3-145,  magnetic  iron?  0*750,  and  places  its  meteoric  origin  beyond  a  doubt  The  mass  of 
iron  found  at  Burlington,  Otsego  Ca,  N.  Y.,  about  1616,  is  also  undoubtedly  of  meteoric 
orifin* 

Foreign  q»ecimen8  are  also  reported  to  have  ben  found.  Cramer  describee  one  weigh- 
ing four  pounds,  obtained  in  the  mine  ci  Hackenburg.  Other  Saxon  localities  are  Stem- 
bach  and  Sbestock.  ' 

Meteoric  iron  usually  contains  nickel,  and  small  quantities  of  other  metals.  Br.  Charles 
T.  Jackson  forst  pointed  out  the  existence  of  chlorine  as  a  constituent  in  some  meteoric 
iron.    (See  SiDiman's  Am.  Journal,  vol  xxxiv,  p.  335.) 

The  following  analyses  of  meteoric  iron  are  by  Bendius,  (K.  T.  Acad.  H.  1834,  pp. 
137,  163,  and  171 :) 


FromBlanskd. 

From  8f  bsrta. 

FrooiElboca 

Iron,                      93*816 

88*042 

88*231 

Nickel,                     5*053 

10*732 

8*517 

Cobalt,                      0*347 

0*455 

0*762 

0*132 

Sulf^ur  and  mang.       trace 

Tin  and  copper,          0*460 

0*066 

Sulphur,                    0*324 

trace 

Phosphorus,               trace 

MetalUc  i^ioqaiurets,  2*211 

Carton,                      

0*050 
0*043 

0*279 

Insoluble  part,            — <=-100 

0*480=100                               — «; 

100 

Hie  J&vf  qiedmen  fidl  near  Blansko,  on  the  25tfa  November,  1833.  llie  metallic  itod 
eonstitoted  only  *1715  partof  it  The  Hwnd  was  discovered  hy  Pallas  on  a  mountain, 
between  Kramqjarsk  uid  Abekanak,  in  Sibsna.  It  contained  imbedded  oMvina  Tlie 
U^d  specieB  is  supposed  to  have  folleii  near  the  dose  of  the  fourteenth  centuiy;  it  is  pre- 
served at  Vienna. 

One  of  the  most  extraordinary  of  these  iron  meteorites,  preserved  in  any  eoBeetion,  is 
BOW  in  the  Yak  CcUege  cabinet    It  weight  1635  lbs.;  length  three  feet  four  inches; 
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breadth  two  feet  fear  inchet;  height  one  feot  fear  inchee.  It  hai  been  analjied  by  C.  U. 
Shepttrd,  (Sflhmaii'i  Amer.  Joar.zri,  217,)  also  by  B.  SinioMn  Jr^  and  foond  to  oootiin 
Inm9(H)9  to  93^12,  nickel  8*80  to  9*674.  The  arstaDine  atnictare  of  thb  iron  if  Tvy 
remarkable  as  dereloped  by  nitric  acid  on  a  polished  surfece.  Bfr.  Silliman  has  ranaiked 
that  the  nickel  is  segregated  alon|f  the  lines  of  crystalliiation,  and  that  it  is  not  anifamhr 
tJkfjed  with  the  iron,  as  has  previoosly  been  sopposed ;  (oommonicated  to  the  author.)  it 
was  bnM]|ht  from  Red  riyer.  Still  more  remanable  masses  exist  in  Sooth  America; 
one  was  cbsoorered  by  Don  Rubin  de  Celis,  in  the  district  of  Chaoo-Goalamba,  wbose 
weight  was  estimated  at  30,000  lbs.:  and  another  was  found  at  Bahia,  in  Biaal,  wbose 
solid  contents  are  at  least  twenty-coght  cubic  feet,  and  weig^  14,000  lbs.  Tlie  SOw- 
lian  meteorite,  discovered  by  Pallas,  weighed  originally  1600  lbs.,  and  contained  im- 
bedded crystals  of  chiTsolite.  Smaller  messes  are  quite  common.  Meteoric  iron  is  per- 
fectly maUeable,  and  may  be  readily  worked  into  cutting  instmmeBts,  and  put  to  the 
same  uses  as  manofectured  iron. 

PLATINUM.    Platinum  cubicum. 

NatiTe  Pladns.  JV.  andJ.  Hexatiedral  Plaliaa,  ITmiC  Pladna.  Gedi«feDPlatina,ir.aBdi:..  PolTxeB, 
Hmi$.   Platln6NattfPerrtf«re,H. 

Primary  form^  the  cube.  In  irr^fular  forms  and  grains.  Cleav- 
age none. 

H.=4— 4-6.  G.=16— 19 ;  17-332  is  the  averajje  or  most  nsnal 
specific  gravity.  Lustre  metallic.  Streak  and  color  perfect  steel- 
gray;  shining.    Opaque.    Ductile.    Froc^re  hackly. 

Cmnfmtum,  according  to  BeneUus,  (K.  V.  Ac  EL,  1828,  p.  1130 


Phdnum, 

NlKtoeTHHik. 
78-94 

NkebneTiffltak. 
73-58 

Goroblifodat 
8fr50 

Indium, 

4-97 

2-35 

Rhodium, 

0^6 

1-15 

1-15 

Pdladium, 

0^ 

0-30 

110 

Copper, 

0-70 

5-20 

0-45 

Inm, 

11-04 

12^8 

8^32 

Omiom  and  Iridium, 

1-96 

Undetermined, 

2-30 

1-40 

98-75  97-86  9&92 

It  is  soluble  only  in  heated  nitro-muratic  acid.  Not  Aisible  in  the  flame  of  the  oamnKn 
Uowfope.  It  acts  slightly  on  the  magnet ;  this  property  depends  on  the  amoont  of  iron  it 
contains. 

Obs.  Platinum  was  firrt  feund  in  pebbles  and  small  j^rains,  associated  with  irifiom, 
ihodium,  osmium,  palladium,  flold,  copper,  and  chrome,  m  the  alluTial  deposits  of  Bmil, 
Choco,  and  Barbacoa,  in  Sootn  America,  where  it  received  its  name,^t»na,  fiom  p2ate, 
stfoer,  of  which  word  i^atina  is  a  dimmutiye.  It  has  of  late  years  been  disooyered  in  ooe- 
•ideraUe  abundance  at  Nischne  Tagilsk,  and  Goroblagodat,  in  the  Uralian  moantains,  and 
has  been  fonned  into  coins  ofeleren  and  twenty-two  rubles  each,  by  the  Russians.  Tt^vn 
not  a  legal  tender,  but  pass  conyentionally,  and  are  princ^wlly  current  in  the  soothero 
pioyinces  of  the  empire.    Platinum  is  also  found  on  Bomea 

Ahhoogh  platinum  generally  occurs  in  cpite  small  grains,  masses  are  sometimee  iboDd 
of  considerable  magnitude.  A  mass,  weu4iing  1088  grains,  was  brought  by  Humboldt 
Ikom  South  America,  and  deposited  in  the  Beriin  museum.  Its  specific  gravi^  was  18^ 
In  the  year  1822  a  mass  of  platinum  from  Condoto  was  deposited  in  the  Machid  museuDii 
measuring  two  inches  and  four  lines  in  diameter,  and  weiriiing  11,641  grains.  A  mors 
reniariuilJe  qtecinien  was  found  in  the  year  1827,  in  the  Ural,  not  for  from  the  Demidoff 
mines,  which  weighed  10|^  Russian  pounds,  or  11-57  poondts  troy,  and  similar  masses 
aie  now  not  uncommon ;  the  largest  yet  seen  weighed  21  pounds  troy,  and  is  in  the  Dem- 
idoff  cabinet 

The  inftisibility  of  this  metal,  and  its  property  of  resistmg  the  aotkm  of  the  air  and 
Moisture,  and  needy  all  chemical  agents,  render  it  highly  yaluahle  for  the  oonstraetian  of 
l^flMophical  and  chemical  apparatus.  The  yeesels  employed  in  the  conoeotntian  of  sui- 
pfagy  A<^  AM  now  made  of  platinum,  which  is  unaffected  by  this  ooRoeiye  acid.  Fbti- 
nom  is  also  einpbyed  for  covering  other  metals,  and  for  paindng  CO  pofodain.   Itadmitsol 
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beiii|r  drawn  into  wire  of  ezliMne  tenuity.  Dr.  Wdlaston  mieoeeded  in  obtaining  a  wiie  not 
ezeeedzng  the  two  thouaandth  of  an  indi  in  diameter. 

The  metal  platina  was  first  discovered  by  UUoa,  a  Spanish  travder  in  America,  in  the 
year  173S. 


IRID0SM1NE.      LUDIUM  HKXAOONUIC 

Sbombobtdral  biOhuii,  Jictf.   Nathre  Udinm.   Iridoniiie.   AUojofliidiiimaiidOmiiB. 

Primary  form^  a  hexagonal  prism.  Secondary  form :  fig.  126, 
PI.  n,  P  :  e=136o  28',  e  :  6=139°  5&,  P  :  e''=117o.  Cleavage 
basal,  easily  obtained ;  lateral,  indistinct  Qommonly  in  irregular 
flattened  grains. 

H.=6— 7.  G.=19-6,  Wollaston  ;  19-471,  Rose,  a  crystal  at  62° ; 
21-1 18,  a  crjrstal  from  Nischne  Tagilsk  in  Siberia.  LtMtre  metallic. 
Color  tin-white,  and  light  steel-gray.  Opaque.  Malleable  with 
difficulty. 

lliere  are  tiiree  or  four  yarieties  of  this  species,  which  haye  been  described  by  Ber- 
teliiis  as  occuring  in  Siberia,  (Pogrgr.  zxziL)  The  first  consists  of  flat  plates,  possess- 
in^r  no  regular  form,  and  a  hardness  snfiicient  to  scratch  glass.  G.»19-25.  They  oon- 
tam,  according  to  Berzelius,  Iridium  46*77,  osmium  49*34,  ihodium  3*15,  iron  0*74,  which 
is  nearly  equiyalent  to  an  atom  each  of  irictium  and  osmium. 

The  second  yariety  is  found  in  plates.    6.=18'64S— 19*25. 

Tlie  remaixung  yarieties  occur  m  six-sided  plates.  G.S2M18.  One  «*.A"^inff  iridium 
5^*1,  and  osmium  74*9,  or  one  atom  of  the  former  to  three  of  the  latter ;  the  other,  iridium 
20,  and  osmium  80,  or  one  atom  of  iridium  to  four  of  osmium. 

At  a  high  temperature  some  of  these  yarieties  giye  out  a  little  osmium,  but  undergo  no 
ftuther  change.  With  nitre,  the  characteristic  cKlor  of  osmium  is  soon  perceiyed  and  a 
mass  obtainMl  soluble  in  water,  fi:om  which  a  green  precipitate  is  thrown  down  by  nitric 
acid. 

Oss.  It  occurs  with  platinum  in  the  proyince  of  Choco  in  South  America,  and  in  the 
Ural  mountains.  It  was  first  distinguished  by  Dr.  Wollaston,  who  discoyered  that  the 
specimens  were  an  aDoy  of  iridium  and  osmium. 

Breithaupt  proposes  to  rank  this  species  with  the  pyrites,  and  considers  it  plesiomorj^ious 
with  magnetic  pyrites. 

PALLADIUM.    Palladium  ootahedrum. 
Oetabedna  Ptlladium,  HtU,   Nttlve  Palladiom.    Selenpalladite. 

Primary  form^  supposed  to  be  the  regular  octahedron.  Occurs 
mostly  in  grains  apparently  composed  of  diverging  fibres. 

H.  above  4*6.  G.=ll-8,  Wollaston ;  12-14,  Lowry.  Lustre  me- 
tallic. Color  steel-gray,  inclining  to  silver  white.  Opaque.  Duc- 
tile and  malleable. 

It  consists  of  palladium,  alloyed  with  a  little  platinum  and  iridium.  Infusible  akme 
before  the  blowpipe,  but  fuses  readily  with  sulphur.  By  continuing  the  heat,  the  sulphur 
is  driyen  ofT,  and  a  globule  of  palladmm  obtained. 

Obs.  Palladium  occurs  with  platinum,  in  Brazil  Its  diyergent  structure  distinguishes 
it  from  the  latter  metal    It  was  first  made  known  by  Wollaston. 

The  SelenpaUadite  of  Zinken  from  TOkerode  has  been  lately  acknowledged  by  him  to 
be  natiye  palladium.  The  Eugenesite  of  Zinken,  from  the  same  k>cality,  contains,  ac- 
cording to  this  author,  palladium,  silyer,  and  gold,  with  selenium.  Rammdsberg  suggests 
that  tl^  selenium  may  proceed  fixMn  a  meclnaiical  mizture  with  sdenid  of  lead. 
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GOLD.    Aumim  cuucvii. 

Hexabedral  Goldt  JV.  NatiTe  Gold.  Geittec«n  Gold,  W.  Eleetniin,  Bow  Or  NstU;  H.  Sol  A^- 
ekgm.    Rex  M etaUonun. 

Primary  fwm^  the  cube.  Secondary  form :  figs.  2 — 11,  inclu- 
sive, Plate  I,  also  figs.  14,  15,  16.  Cleavage  none.  Compound 
crystals :  composition  similar  to  that  represented  in  fic^.  129,  Plate 
II,  but  occurring  in  the  form  exhibited  in  fig.  16,  l^late  I.  Im- 
perfect crystallizations  .X  GUfotniy  reticulated,  and  arborescent^ 
tbapes — also  in  thin  lamins ;  also  in  imbedded  grains  and  rolled 
Biasses.  ^ 

H.=2-6— 3.  G.=12— 20.  Lustre  metallic.  (  Streak  and  Color 
various  shades  of  gold-yellow,  sometimes  inclining  to  silver-white. 
Opaque.  "^^  Very  ductile  and  malleable. 

I  TiM  ores  of  ffold  in  nature  iuua]]y  contain  silver  in  different  proportions.  ^The  largest 
pnxKMTtion  of  silver  is  found  in  the  electntm  of  Klaproth,  which  is  composed  of  Gold  64, 
and  silver  36,  cnr  two  of  sold  to  one  atom  of  silver. 

The  native  gold  of  Marmato  is  composed  of  Gold  73*45,  silver  26*48,  or  three  ports 
of  gold  to  one  of  silver.  Its  q>ecific  gravity  is  only  12*666,  as  determined  fay  Bow- 
sin^ult  The  proportion  of  three  and  a  half  to  one  has  been  found  by  Rose  in  the  gcAd  of 
Titiribi,  in  Columbia  \  that  of  five  to  one  by  Boussingault  in  gold  from  Trinidad ;  six  to 
one  bv  Boussineault  m  specimens  fiom  Oias  Anchas,  and  by  G.  Rose  in  specimens  fium 
near  Nischne  Tagilsk,  in  Siberia,  and  St  Barbara,  Transylvania.  The  proportion  of  eight 
to  one  is  the  most  abundant ;  such  is  the  proportion  in  a  ^ecimen  fiom  Gozuschka,  near 
Nischne  Tagilsk,  which  Rose  found  to  contain  (Pogg.  xziii,  p.  177)  87*17  of  Gold,  and 
12*41  of  silver ;  also  in  numerous  others  analyzed  by  the  same  chemist,  and  also  by  Bous- 
singault That  of  twelve  to  one  is  also  of  fiequent  occurrence.  Boussingault  found  a 
qwcimen  fixun  St  Bartholom^  to  contain  Gold  91*9,  and  silver  8*1 ;  another  fixxn  Girar  to 
be  composed  of  Gold  91*9,  and  silver  8*1  ^  in  each  of  which,  the  proportion^of  gold  to  b1- 
▼er  ii  that  last  stated.  A  similar  composition  was  found  bv  Rose,  for  qpecimecis  firom  Af- 
ferent localities ;  one  from  Boruschka  contained  Gold  91*36,  and  silver  8*38.  The  least 
(quantity  of  silver  was  found  by  G.  Rose,  in  the  native  gold  of  Schabrowski,  near  Catha- 
rmenbunr,  in  Siberia.  It  consisted  of  Gold  98*96,  silver  0*16,  copper  0*35,  iron  005= 
99*52.    its  specific  gravity  was  19*099.     . 

Cof^Mr  is  occasionally  alloyed  with  gold,)  and  also  palladium  and  rhodium.  T^e  rho- 
'^^ium  fold  has  the  specific  gravity  15*5—16*8.  It  is  brittle,  and  contains,  according  to 
Del  Rio,  34  to  43  per  cent  of  rhodium,  and  probably  should  constitute  a  distmct  species. 

Obs.  Native  gold  occurs  in  veins  and  in  interspersed  grains  and  lamine,  and  occaidonaHy 
crystallized  in  quartz,  and  is  usually  associated  with  talcose  rocks.  ^It  is  often  found  in 
the  sands  of  rivers  and  valley,  where  it  has  been  carried  from  dismtegrated  auriforous 
rocks.  It  also  occurs  duseminated  in  grains  or  thin  leaves  in  various  metallic  minerab, 
particularly  iron  pyrites. 

In  Brazil,  Mexico,  and  Peru>  the  ffdd  is  mostly  obtained  from  alluvial  washing  and  is 
occasionally  met  with  in  masses  of  lanre  size.  Pieces  from  one  to  fiity  lbs.  weight  were 
taken  from  a  mass  of  rock  which  £dl  from  one  of  the  highest  mountains  of  Paraguay. 
Several  ^»ecimens  weig^iing  sixteen  pounds  have  been  discovered  in  the  Ural,  and  one  of 
twenty-seven  pounds ;  and  in  the  valley  of  Taschku-Targanka,  October,  1843,  a  still 
more  extraordinary  mass  was  found  detached,  weighing  one  hunihed  pounds  troy.  Tlie 
Russian  mines  in  the  UfaUan  mountains  are  quite  prmiuctive.  They  have  affixded  an- 
nually since  their  discovery  about  twenty-two  thousand  marks,  or  nearly  three  and  a  half 
million  of  dollars.  The  alluvial  deposits  seldom  yield  more  than  sixty-five  grains  of  gold 
for  four  thousand  lbs.  of  soil,  and  never  more  than  one  hundred  and  twenty  grains. 

Gold  is  met  with  in  alluvial  soil  in  the  Wicklow  mountains  of  Ireland,  and  at  Lead- 
hills,  in  Scotland.  A  specimen,  weighing  neariy  dgfat  sovereigns,  from  the  Breadalbane 
estate,  near  Glen  Coich,  in  Perthshire,  is  now  in  the  minonlogical  cabinet  of  Mr.  Allan, 
of  Edinburgh.  The  minee  of  Hungary  and  Transylvania,  Kremnitz,  Schemnitz,  Postng, 
Botza,  Majurka,  Nagyag,  Ofibibanya,  and  Boitza,  occasionally  afibrd  fine  specimens  of 


Digitized  by 


Google 


METALLINEA.  461 

tbSa  iiKtaL  It  oooun  alio  in  Salsbafv,  and  tbenoe  in  ■emd  pkoes  akm^  the  Alpi,  as 
fiur  as  La  Gardette,  near  AUemont,  in  E^niphiny. 

The  principal  deposits  of  gold  in  the  United  States,  are  sitnated  within  the  States  of 
Georgia*  the  Garolinas,  and  Virginia ;  but  it  has  been  traced  as  furnorth  as  the  Ghandite 
river,  in  Lower  Ganada,  and  is  bdieved  to  occor  in  a  nearly  continaons  line  from  tiie 
Bapjpahanock,  in  Virginia,  to  the  Goosa,  in  Alabama.  It  has  been  observed  at  Ganaan,  in 
N.  H.,  in  de<Somp08ing pyrites ;  at  Albion,  in  Maine,  by  Dr.  Jackson;  andby  Pio£  Hitch- 
cock, at  Somerset,  in  Vermont,  akmg  with  hydrate  of  ioon  and  qoartz.  The  mines  in 
North  Gaiolina  are  mostly  within  t^  three  ranges  of  eoonties  between  FVederiok  and 
Gharlotte,  wfaioh  are  situated  about  in  a  line  running  N.  E.  and  S.  W.,  eorresponding  in 
general  with  the  direction  of  the  coast  Tlie  mines  at  Mecklenburg,  winch  are  princijMdly 
vein  deposits,  are  the  most  valuable.  The  mines  of  Burke,  Linoobi,  and  Rutherford,  are 
for  the  most  part  in  alluvial  scnL.  Splendid  specimens  have  occasionally  been  found,  the  ' 
most  magnificent  of  which  was  diseovcnd  in  Gabairas  county ;  it  weighed  twenty-eight 
lbs.  *'  steelyard  weight,'*  was  eight  or  nine  inches  long  by  four  or  five  broad  and  about  an 
inch  thick.  Within  a  few  feet,  two  other  masses  were  obtained:  one  of  thirteen  and  the 
other  eleven  lbs.  In  Virginia,  valuable  deposits  occur  in  Spotsylvania  Ga,  ten  miles 
above  Fredericksburg,  on  the  Rappahanock  nver,  at  the  United  States  gold  mines ;  accom- 
panying silver,  lead,  and  Vivianite,  at  the  Rappahanock  gold  mines,  Stafibrd  Ga,  ten  miles 
from  Fahnouth ;  in  quartz  and  deconopoeed  pyrites,  at  the  Gulpqiper  mines,  Gulpepper  Go., 
on  Rapidan  river;  in  auriferous  imites distributed  throngh  vems  of  ouartz,  lying m horn- 
blende slate,  at  Orange  grove  gold  mine,  Orange  Go.  ^  in  quartz,  and  also  in  alluvial  de- 
posits, at  the  Greenwood  Gold  mines.  Orange  Ga ;  m  beds  of  quartz,  fiom  one  to  two 
feet  tluck,  associated  witii  iron  mrrites,  copper  pyrites,  blende,  argentifuDttS  galena,  spathic 
iron,  and  Anglesite,  at  Walton^B  gdd  mine,  Louisa  Ga  About  (100,000  have  been  ob- 
tained by  wiuhing  along  the  streams  in  the  vicinity  of  this  mine.  It  accompanies  gran- 
ular heavy  roar,  in  auriferous  pyrites,  at  Eldridge's  mine,  in  Buckingham  Ga,  and  occurs 
iiTvarious  other  parts  of  the  State.  . 

C  Gold  is  the  most  ductile  and  malleable  of  the  metals.  ^Accordingto  Dr.  Ure,  a  grain  in 
the  form  of  gold  leaf  may  be  made  to  cover  fifty-six  ana  three  quarter  square  incM ;  and 
Reaumur  states,  that  a  grain,  extended  to  the  thinness  it  has  upon  gilt  silver  wire,  will 
cover  an  area  of  fourteen  hundred  inches.  The  thinnest  gold  leaf  is  the  two  hundred  and 
eighty  thousandth  part  of  an  inch  thick.  On  account  of  the  extreme  malleability  of 
this  costly  metal,  it  is  one  of  the  cheapest  and  most  common  means  of  ornamenting  fomi- 
ture,  6lc  It  retains  its  lustre  uninfluenced  by  moisture  and  the  atmosphere,  and  for  this 
reason  is  well  fitted  for  the  various  ornamental  uses,  and  for  the  numerous  pmposes  in  the 
arts,  to  which  it  is  applied. 

llie  name  eUetrum  was  W^i^  ^7  ^®  ancients  to  an  alloy  of  silver  and  gold,  in  the 
proportion  of  one  to  five.  This  is  the  origin  of  Elaproth*s  name  for  a  similar  native 
all^. 

SILVER.    Aaqentuii  ootahbdevm. 
Hezabednl  SUver,  Jif.  and  J,   Nsthre  Silver.    Gedi^gen  Stiber,  W*   Argent  Natif,  H, 

Primary  form^  the  regular  octahedron.      Secondary  farms  : 
figs.  2,  3,  4, 16,  aod  others  intermediate,  PI.  I.     Cleavage  none. 
Compound  crystals :  fig.  129,  PI.  II.    ^mner/ect  crysiaUizaHons  :\ 
coarse  and  fine  filiform,  reticulated  and^aroorescent  shapes ;  also  in  ^ 
plates,  and  in  superficial  coatings. 

H.=2-6~3.  G.=10-4743,  Hauy ;  10-338,  Gellert.  Lustre  me- 
tallic. Streak  shining  metallic.  Color  silver-white;  subject  to 
tarnish,  by  which  the  color  becomes  graj^ish-black^   Ductile. 

L Native  silver  is  usually  an  alloy  of  silver  and  copper. )  Compoeition»  according  to  Ber- 
ier»  of  nwdmens  fiom  Carey,  (Ann.  des  H  zi,  73,)  is  silver  90  and  copper  10.  It  is  also 
combined  with  gold  in  varions  prmrtions,  as  is  stated  under  Gold.  Pordyce  obtained 
from  an  alloy  of  this  kind,  silvw  73,  and  gold  38  ;  and  Klaproth,  from  anotfair  ore,  ob- 
tained silver  36,  and  gold  54.  Pkobably  some  of  the  compounds  of  gold  and  silver  wifl 
constitute  distinct  species,  when  their  peculiarities  shall  have  been  more  studied.    It  fuses 
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readily  in  the  blowpipe  flaine,  and  afibfdfl  on  oooliiiff  a  ji^oMe,  liaTiBflf  an  angular  etyilrf' 
line  form.    Dissolvee  in  nitric  acid  and  heated  ■nlphanc  acid.  ' 

Obsl  Natiye  silver  occura  principaUy  in  arboreecences  and  filiform  ahapea,  in  veins  of 
ealcareous  spar  or  qiwrtz,  traversing  i^neiss  slate,  and  other  primitive  rocks.  The  stme- 
tore  of  these  forms  is  sometimes  qmte  peculiar ;  they  being  ooinposed  of  one  or  moie  se- 
ries of  octahedrons,  either  closely  united  or  arranged  penendicQlaily  in  8trai|^  rows. 
This  structure  is  apparent  in  most  of  the  Norwegian  and  Mexican  vanetiee. 

The  mines  of  Kot^^sben  in  Norway,  formerly  affivded  magnificent  specimens  of  na- 
tive silver ;  they  are  now,  Sir  the  most  part,  under  water.  One  specimen  among  the  splen- 
did suite  from  this  locality,  in  the  royal  collection  at  Copenhagen,  weiFhs  upwards  of  5 
cwt  The  principal  Saxon  bcalitiea  are  at  FVeibeig,  Schneeoerg,  and  Johanngeotgen- 
stadt ;  the  Bohemian,  at  Przibram,  Joachimstahl,  and  Ratinborxits.  It  also  oocwb  in 
*  smaU  quantities,  with  other  ores,  at  Andreasber^,  in  the  Harts,  in  Suabia,  Hungary,  at  Al- 
lemont  in  Dauphiny,  and  in  some  of  the  Conush  mines.  A  mine  on  the  estate  of  Alva, 
in  Stirlingshire,  about  the  middle  of  last  century,  afibrded  X40,000  or  i:50,000  of  silver; 
but  it  was  knur  since  abandoned.  \ 

Mexico  and  Peru  are  at  present  the  most  productive  countries  in  silver.  In  Mexico  it 
has  been  obtained  mostly  finxn  its  ores,  while  in  Peru  it  occurs  principally  native.  Dming 
the  first  eighteen  years  of  the  present  century,  more  than  8,160,000  marks  of  silver  woe 
afforded  by  the  mines  of  Guanaxuato  akme.  Of  the  8,000,000  sterling,  which  it  is  cal- 
culated is  the  value  of  silver  annually  afibrded  by  the  mines  of  the  wori^  about  two  thirds 
are  obtained  from  Mexico. 

The  United  States  have  afibrded  but  little  native  silver.  It  has  been  observed  at  a 
mine  a  mile  south  of  Sing  Sing  prison,  which  was  worked  for  silver  during  the  Revolu- 
tion ;  at  the  Bridsewater  copper  mines.  New  Jersey ;  in  interesting  ^lecimens  at  King's 
mine,  E^vidson  Ca,  N.  C. ;  also  at  the  copper  mines  of  Michigan. 

The  uses  of  silver,  as  a  material  for  coins,  also  in  the  manufiusture  of  plate  and  various 
articles  of  luxury,  are  well  known.  For  C(Hnage  it  is  alloyed  in  this  country  with  10  per 
cent  of  ccM>per,  W  which  it  is  rendered  harder,  and  consequently  more  durable.  It  is  less 
malleable  tnan  sold,  and  cannot  be  beaten  into  unbroken  leaves  thinner  than  the  one  hun- 
dred and  sixty  uousandtfa  part  of  an  inch,  which  is  more  than  one  third  thicker  than  gold 
kaf.    ' 

MERCURY.    Htdrarotrum  fluidum. 

Flaid  Meretuy,  M.  Native  Merconr,  or  QuickMlvcr.  Gedlegen  UuecUIber.  Mercore  Natu;  H. 
Uydrargynun.    Argentom  Vlvuia.    Spiima  U|«nti.    Liquor  iEteraaUi,  PJtRy.     MenmUiB  0/  tke  j§Ukf 


Primary  fornix  the  regular  octahedron.    Occurs  in  small  fluid 
globules  scattered  through  its  gangue. 
G.= 13*668.    Lustre  metallic.     Color  tin-white.    Opaque. 

Entirely  volatile  before  the  bfowpipe,  vaporizing  at  the  temperature  of  662<'  F. ;  be- 
comes solid  at  —^9^  F.,  and  with  a  httle  care  will  then  ciystallize  in  octahedrons.  Dis- 
solves readily  in  nitric  acid. 

Ose.  Fluid  mercury  is  a  rare  mineral ;  the  quicksilyer  of  commeroe  is  mostly  obtained 
from  cinnabar,  one  of  its  ores.  Its  most  important  mines  are  those  of  Idria  in  Camiola, 
and  Almaden  in  Spain.  At  Idria  it  occura  interspersed  through  a  kind  of  slate  clay,  from 
which  it  is  obtained  by  washing.  The  Idria  mines,  at  the  present  time,  afibrd  annually, 
from  its  ores  and  the  native  metal,  about  164  tons,  which  is  a  less  quantity  than  for^ 
meriy.  Native  mercury  is  also  found  in  smaU  quantities  at  Wolfotein  and  Morsfield,  in 
the  Palatinate,  in  Carinthia,  Hunffaiy,  Peru,  and  other  countries.  It  has  been  lately  dis- 
covered at  Peyrat  le  Chateau,  in  uie  department  of  the  Haute  Vienne,  in  a  disintegiated 
granite,  unaccompanied  by  cinnabar. 

Mercury  is  used  for  the  extraction  of  gt^d  and  silver  ores,  and  is  exported  in  large  quan- 
tities to  South  America.  It  is  also  employed  for  silvering  minors,  for  thermometers  and 
barometers,  for  percussion  powders,  and  for  various  other  purposes  connected  witli  medi- 
cine and  the  arts. 

The  common  name  of  this  metal,  quieksOver,  is  a  translation  of  the  old  name,  aigen* 
turn  vivum. 
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AMALGAM.   Htbrargteum  dodkcahbdkuii. 

MeealMlral  Mercury,  JV.   NaiiYe  AmiOgain.     Natorilcb  Amidgam,  IT.     Amalgim,  flam,  tad  £,. 
Mereore  Aigeotlf)  H. 

Primary  formj  the  rhombic  dodeca- 
hedron. Secondary  forms :  figs.  4,  6, 
8,  9, 16,  PI.  I,  also  the  annexed  figure. 
Cleavage  dodecahedral,  in  traces.  Also 
massive. 

H.=2— 3-5.  G.=10-6— 14;  13-755, 
Haidinger.  Lustre  metallic.  Streak 
and  color  silver-white.  Opaque.  Prac- 
ture  conchoidal,  uneven.  Brittle.  A 
grating  noise  when  cut  with  a  knife. 


CompotUiont  according  to  Klaproth  (Beit  i,  182)  and  Cordier,  (Phil.  Mag.  ziv,  41,) 
Mercury,  64  72*5 

SUyer,  36=100,  K.  27-5=100,  C. 

The  first  of  these  analyses  oonesponds  nearly  to  two  atoms  of  mercury  and  one  of  sil- 
ver ;  the  second  to  three  atoms  of  mercury  and  one  of  silver. 

The  mercury  volatilizes  before  the  blowpipe,  and  leaves  a  globule  of  pure  silver.  When 
rubbed  on  copper  it  communicates  to  it  a  silvery  lustre.    It  dissolves  in  nitric  acid. 

Obs.  This  rare  species  occurs  principally  in  the  Palatinate,  at  Moschellandsbcrg,  where 
large  and  highly  modified  crystals  are  occasionally  found.  It  is  associated  with  mercury 
and  cinnabar,  m  forru^inous  and  argiUaceous  veins,  and  is  said  to  occur  where  the  veins 
of  mercury  and  silver  mtersect  (me  another.  It  has  also  been  found  at  Roeenau,  in  Hun- 
gaiy ,  and  in  the  mine  of  Sala  in  Sweden. 

The  Arquerite  of  Berthier  is  a  silver  amalgam  from  Coquimbo,  consisting  of  silver  86*5, 
and  mercury  13*5,  (Compt  Rend,  ziv,  567.) 

LEAD.    Plumbum  ootahedeum. 

Henbedral  Lead,  Hmd.  Gedi^gen  Blei,  L,  Plomb  Nstlf.  Batumoi  of  the  MehmisU.  Plwnbuni 
Blsniiii. 

Primary  form,  the  regular  octahedron.  In  delicate  membranes, 
and  in  small  globular  masses. 

H.=l-5.  G.=l  1*3523,  Haiiy.  Z/t/«/rc  metallic.  CoZor  lead-gray. 
Opaque.    Fracture  hackly.    Malleable  and  ductile. 

Fuses  readily,  and  covers  the  supporting  charcoal  with  a  yellow  ozyd. 

Obs.  This  species  is  reported  as  occurrmg  at  Alston  in  Cumberland,  in  minute  globules 
imbedded  in  galena.  It  has  been  observed  in  the  lava  of  Madeira,  and  in  an  arffiSaceous 
rock  at  Carthagena.  It  has  been  described  as  forming  delicate  membranes  in  the  cleav- 
agejoints  of  gSena  on  the  Anglaise  river,  Ohia 

Tiie  uses  of  lead  are  too  well  known  to  require  enumeration. 

BISMUTH.     BiBMUTUM  octasidruii. 

Octabedral  Bismath,  M.  Native  Btanmtli,  Oediegen  Wlsmoth,  nr.  Blimntli  Ntttf,  H.  BisesiatiUD^ 
JigrieoU.    Plumbum  Cinerram.    Tectum  AigontL    Antimonlum  Femlnlnum. 

Primary  form,  the  regular  octahedron.  Cleavage  octahedral, 
highly  perfect.  Also  in  reticulated  and  arborescent  shapes ;  foliated 
and  granular. 
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a.=2—2'6.  G.=9-737.  Lustre  metallic.  Streak  an4  CoUn- 
silver-white,  with  a  reddish  hue;  subject  to  tarnish.  Opaque.  Frac- 
ture not  observable.  Sectile.  Brittle  when  cold,  but  when  heated 
may  be  malleated. 

It  is  pure  buimnth,  ezceptiiiff  oceaskmany  a  iHgfat  admi^^  Fasesre^dify; 

fbmng  temperature  476^  F.  Before  the  mawpkpe  it  eTaporates,  and  leaves  a  reOow  ooat- 
ing  on  the  charcoal.  It  diaaolTes  in  nitrie  acid ;  snbnqont  dilatiaa  eausee  a  white  pre* 
cipitate.    CryBtallizee  readily  from  fusion. 

Bismuth  occurs  in  yeins  which  trayerse  gneiss  and  clay  slate  accompanying  Tarioos 
ores  of  silver,  cobalt,  lead,  and  zinc  It  occurs  most  abundantly  at  the  silver  and  cobalt 
mines  of  Saxony  and  Bohemia,  Schneeberg,  Annaber^,  Altenberg,  Joachimstahl,  Johana- 
ffeofvenstadt,  »c.  It  has  also  been  found  at  Modum  m  Noiway,  and  Fahhm  in  Sweden. 
At  Schneeberg  it  forms  arborescent  delineations  in  brown  jasper.  At  Wheal  Spamon,  near 
Redruth,  and  at  Carrock  FeU  in  Cumberland,  it  is  associated  with  ores  of  cobalt ;  for- 
mitiy  it  was  met  with  near  Alloa  in  StirhnphirB. 

Lane's  mine  in  Monroe,  Conn.,  is  its  onfy  known  locality  in  the  United  States ;  it  is 
there  associated  with  wolfram,  tuzigstate  of  ume,  galena,  blende,  Ac,  and  is  imbedded  in 
quartz. 

Bismuth  is  employed  in  the  formation  oi  type  metal,  pewter,  solder,  &c  It  is  one  of 
the  constitu^its  of  the  afloy,  called,  from  its  extreme  fiisnnlity,ytt#t6^  metal,  wluch  melts 
at  a  temperature  below  that  of  IxHling  water ;  the  constttoents  of  this  afloy  are  ^gfat  parts 
of  bismuth,  five  of  lead,  and  three  of  tin.  It  is  sometimes  used  for  taking  oasts  of  ddieate 
objects  that  would  be  destroyed  by  heat 


BISMUTH  SILVER.    Biskutum  ABOBimcuM. 
BkmutlUcBllvarore.    Wlmntb SUberitf lU O^msM.    Bkaauth Bolf ar« Plombo-Aifoiitfi^ ZMy. 

Rarely  presents  acicular  or  capillary  crystallizations;  generally 
in  amorpfhous  masses. 

SoA.  Lustre  metallic.  Color  tin-white  or  grayish ;  subject  to 
tarnish.    Opaque,    /^oc/tire  uneven.    Sectile. 

Compotition,  BismWh  97,  lead  3d,  silver  15,  iroa  4*3,  copper  (^9,  sulphur  16*3.  Soluble 
in  nitric  acid.  Before  the  blowpipe  it  fhses  readily  to  a  sUver  button,  covering  the  char- 
coal with  the  oxyds  of  lead  and  bisnnith. 

Obs.  Bismuth  silver  accompanies  copper  pyrites,  in  amorphous  masses,  at  Schapbach, 
inthe  valley  of  IGnzig  in  Baden.    It  is  worked  as  an  ore  of  silver. 

COPPER.     CuPmUM  OOTABBDftUM. 
Oetahedial  Copper,  ^.  and  J.    Gedi«K«n  KapTer  V  a«  0«r«MM.    Coivie  Nadf,  H.    Ymwjaickem. 

Primary  form,  the  r^rular  octahedron.  Secondary  forms  : 
figs.  1—11  inclusive,  PI.  I.  Cleavage  none.  Compound  crystals : 
composition  parallel  to  a  face  of  the  octahedron ;  variously  nK>difi^ 
Imperfect  crystaUizations :  arborescent  and  filiform  shapes ;  amor- 
phous. ' 

H.=2'5 — 3.  G.=8*6844,  HaCiy.  Lustre  metallic.  Streak  me- 
tallic shining.  Color  copper-rcd.  Ductile  and  malleable.  Frac- 
ture  hackly. 

It  consists  purely  of  copner.'  Before  the  blowpipe  it  fbses  readily ;  on  cooling,  it  is  cov- 
cred  with  a  coating  erf  Wackoxy^  It  dissolves  readily  in  nitric  acid,  with  the  extrication 
of  the  red  fumes  of  mtrous  acid,  and  produces  a  bhie  solution  with  ■mwwi*i»   '\ 
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OaSk  Copper  ocean  in  beds  and  veina  accompanying  its  various  ores,  and  sometimes 
associated  with  iron.    It  is  finqoently  found  in  loose  masses  imbedded  in  the  soil. 

The  finest  Crystalline  specimens  are  brought  from  Siberia  and  the  island  of  Nalsoe,  in 
Faroe,  where  it  is  associated  with  fibrous  mesotype  in  amygdaloid,  and  though  mostly  dis- 
seminated in  minute  particles,  it  sometimes  branches  through  the  rock  with  extreme  beau- 
ty. Cornwall,  and  many  of  the  mines  near  Redruth,  howeyer,  are  the  greatest  repoeito- 
nes  of  this  metal ;  it  fdso  occurs  in  considerable  quantities  at  the  Consolidated  mines, 
Wheal  BuUer,  and  others.  Its  crj^stallizations  are  s^dom  regular,  but  usually  len^ened, 
and  grouped  in  elongated  series,  similar  to  native  silver.  Brazil  also  affords  native  cop- 
per ;  a  mass  now  in  the  museum  at  Lisbon,  supposed  to  be  fix>m  a  valley  near  Bahia, 
weighs  SK16  pounds. 

'Ais  metal  has  been  found  native  throoghout  the  red  sandstone  region  of  the  United 
States,  particularly  in  Massachusetts,  Connecticut,  and  still  more  abundantly  in  New  Jer- 
sey, where  it  has  been  met  with  at  several  difiierent  places,  sometimes  in  fine  crystalline 
masses,  especially  at  Brunswick,  SomerviUe,  Schuyler's  mines,  and  Flemin^n.  One 
mass  from  near  ^merville,  on  the  premises  of  J.  C.  Van  I)yke,  Esq.,  of  Brunswick,  weighs 
78  pounds,  and  is  said  originally  to  have  weighed  128.  Near  Brunswick  a  vein  or 
sheet  of  copper,  from  -X  to  i  of  an  inch  thick,  has  been  traced  for  several  rods.  Near 
New  Haven,  Ccmn.,  a  mass  was  fonnerly  found  weighing  90  pounds.  Still  larger  masses 
occur  in  Northern  Michigan,  lately  explored  by  ProL  Hmiffhton ;  and  some  of  extraordi- 
naiy  size  were  observed  near  LiJ^e  Superior  by  Mr.  Henry  R.  Schoolcraft  on  his  exploring 
tour  in  1821.  In  the  Yale  College  cabinet  there  is  a  lai^  irregidar  mass  weighing  137 
lbs.  from  the  vicinity  of  Lake  Superior,  near  On-ta-naw-gaw  river.  The  large  mass  seen 
by  ]^[r.  Schoolcraft  on  the  west  bank  of  this  river,  and  described  as  weighing  2200  lbs., 
(BSL  Jour,  iii,  201,)  was  brought  to  the  cit^  of  Washington  during  the  year  past 

Copper  is  of  very  extensive  apptication  m  the  arts.  In  the  pure  state,  it  is  used  for  va- 
rious utensils,  the  sheathing  of  ships,  &c.  Alloyed  with  zinc,  it  constitutes  brass,  and 
with  tin,  it  forms  bell-metal.  A  similar  alloy,  in  difierent  proportions,  constitutee  the  ma- 
terial of  which  the  ancients  made  their  brass  weapons  and  cutting  instruments.  The  pro- 
portion in  these  instruments  was  about  five  of  copper  to  one  c?  tin,  which  is  the  ratio 
that  aflbrds  an  alloy  of  ninximnm  hardnesa  This  was  the  constitution  of  an  ancient  dag- 
ger, analyzed  by  ifiehn.  j 

The  term  xaXiro;,  or  <m,  which  was  applied  to  this  material,  was  also  a  geaeral  i^ppeUa- 
lation  for  copper,  and  the  various  alloys  m  which  it  was  the  principal  ingredient 


TELLURIUM.    TtLumnm  hszaqohvm. 

Native  TeUoriom,  M.  and  P.    Uexahedral  Telloxium,  P.    Gedtogen  Sylvan,  W.   Qtdiegea  Tellor, 
JtmS'tMiAL.    TellareNatIf  Attio-r«rrlAre,iEr. 

It  has  been  found  in  crystals,  which,  according  to  Mr.  W.  Phil- 
lips, are  regular  six-sided  prisms,  with  the  terminal  edges  replaced  ; 
P  :  e=l22o  24^  Cleavage  undetermined.  It  also  occurs  massive 
and  granular. 

H.=2— 2-6.  G.=5-7— 61,  Pfrillips.  Lustre  metallic,  Sftreak 
and  color  tin-white.    Brittle. 

Composition,  according  to  Klaproth,  (Beit  iii,  2,)  Tellurium  93*55,  iron  7*3,  and  gold 
0*26.  A  specimen  from  Nagya^  afforded  Petx,  (Pogg.  Ivii,  1843,  477,)  TeUuriom  97*215, 
and  gold  2*785,  with  a  trace  of  iron  and  sulphur.  It  fuses  readily  on  charcoal,  burning 
with  a  greenish  flame,  and  volatilizes  almost  entirely  in  white  vapors. 

Obs.  Native  tellurium  has  hitherto  been  found  only  at  the  mine  of  Maria  Loretto,  at 
Facebay,  near  Zalathna  in  Transylvania,  where  it  occurs  in  sandstone,  accompanying 
euartz,  mm  pyrites,  and  gold.  Alwut  forty  years  since  it  was  found^  oonsiderableaDun- 
cance,  and  was  melted  to  extract  the  small  quantity  of  gold  it  contains.  At  present  it  is 
TCTy  rare. 

Thin  coatings  of  telluric  acid  have  been  observed  by  Petz,  along  with  native  tefluriaoL. 
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AURO-TELLURITE.    Tellurium  ebombicum. 
Yellow  Ore  of  TeUnrhun.    Wblte  Ore  of  TeUariom.    WdhKeilar. 

Primary  farm,  a  right  rhombic  prisnL 

Secondary  form :  M  :  e=zl42^  45^,  M :  ^ 
1270  15',  P  :  a=108o  SC,  P  :  a=143o  y. 
Cleavage  in  traces.  Occurs  in  small  crys- 
tals and  imbedded  crystalline  lamine. 

Soft.    G.=10-678.    MuUer  Von  Reich- 
enstein.     Lustre  metallic.     Color  silver- 
white,  much  inclining  to  brass-yellow.    Opaque.    Rather  brittle. 

ComposUiony  accordingr  to  Haproth,  (Beit  iii,  28,)  Tellurium  44-75,  gold  26-75,  mtm 
8*50,  lead  19*50,  sulphur  0-50.  Before  the  blowpipe  it  fasfsB  to  a  metallic  globale,  tjd 
gives  out  a  pungent  odor.    It  is  soluble  in  nitric  acid. 

Obs.  The  only  known  locality  is  at  Nagyag,  in  Transylvania,  where  it  is  associated 
with  graphic  gold  and  manganbl^de. 

GRAPHIC  TELLURIUM.    Tellurium  oEAFmcuM. 
Pi1«natie-AiitiBioii7Gtaiice,Jir.    Graphic  Gold.    SchrlAerz.    TeUare  Natif  Aoro-aifcntlf^ie,  iK 

Primary  form,  a  right  rhombic  prism ; 
M  :  M=l  070  44'.  Secondary  form :  P : 
a=i41<^  3(y,  P  :  a'=129<^  12',  P  :  e=i5F 
4(y,  P  :  6^=1360  42',  P  :  &(=132P  45'. 
Cleavage  highly  perfect  parallel  with  M  ; 
less  so  parallel  with  P.  Compound  crys- 
tals :  prismatic  crystals  intersect  at  60^ 

and  120^,  nearly.  Imperfect  crystallizations:  structure  imperfectly 

columnar  and  granular. 
H.=l-6 — 2.   G.=6-723.   Zitw/rc  metallic.    iS'/reoA:  and  coto*  pure 

steel-gray.    Fracture  uneven.    Very  sectile. 

Composition,  according  to  Berzelius,  (Jahresb.  1833,  p.  162,])  TeDurium  52,  silver  11*^ 
gold  24,  iron  1*50=88*83,  together  with  some  copper,  iron,  antimony,  sulphur,  and  anede. 
It  fuses  eaffily,  tinging  the  flame  freenish-blue,  and  covering  the  charcoal  with  a  white 
oxyd ;  finally  a  ducti^  metallic  jzTobuIe  is  obtained.    Dissolves  in  nitric  acid. 

Obs.  It  occurs  with  gold  at  Oflenbanya  in  Transylvania,  in  narrow  veins,  which  tn- 
verse  porphj^ ;  also  at  Nagyag  in  the  same  country. 

Its  name  alludes  to  the  pecmiar  arrangement  of  the  crystals,  lesemUing  writing  cha^ 
acters. 

The  large  amount  of  gcAd  it  contains,  renders  it  a  highly  valuable  ore. 

NATIVE  ANTIMONY.    Stuium  rhombohkdrum. 

Rbombobedral  Antimony,  M.  Dodecabedral  Antimony,  J.  Native  Antimony,  Gedicaen  AillBBif 
Spleiglas,  FT.    Gediegen  Spleeq^ana,  Haus.    Antimoinc  Natif,  U. 

Primary  form,  an  obtuse  rhombohe- 
dron ;  R:  R=il7°  15^  Secondary  fom: 
the  annexed  figure.  Cleavage  highlf 
perfect  and  producing  a  surface  of  splen- 
dent lustre,  parallel  to  a,  also  distinct, 
parallel  with  R.  Seldom  in  crystals: 
generally  massive,  structure  lamellar. 
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H.:s=3— 3  6.  G.*=6-72,  Klaproth ;  6-646,  a  Swedish  rariety.  Lus- 
Ire  metallic.  Streak  and  colctr  tin-white.  Rather  brittle  ;  not 
ductile. 

Ccmpomtiony  aeocnrdingr  to  Klaproth,  (Beit  iii,  169,)  AntimoDy  98,  nlver  1,  and  iron 
0*d5ss99^.  Before  the  blowpipe  it  loon  mdts  to  a  g^lobule,  which  oontinues  to  bum 
though  the  heat  be  removed ;  a  continoatioii  of  the  hetX  cames  it  to  eraporate  in  white 
fomee,  which  are  dqxMited  arotmd  the  globule.  Under  the  microecope,  yeUowieh- white 
octahedrone,  probably  of  antimonoos  acid,  are  seen  to  be  first  formed,  and  subsequently, 
prismatic  ciyBtals  of  oxyd  of  antimony,  with  which  at  last  the  whole  globule  is  ooyerod. 
It  cr3rstalli2e8  readily  from  fusion. 

Oml    It  occurs  in  lamellar  concretions  in  limestone  at  8ahlbei|^,  near  Sahla,  in  Swe- 
den ;  at  AndreasberflT  in  the  Hartz ;  in  argentiferous  veins  in  gneiss  at  Allemont  in  Dau- 
2' ;  at  Przibram  m  Bohemia ;  in  Mexico,  and  other  places.    It  is  often  accompanied 
e  following  i^>eciee,  from  which,  however,  it  is  readily  distinguished  by  means  of  the 
~)ipe.    Antimony  is  variously  employed  in  the  arts,  and  for  pharmaceutical  prepara- 
One  part  of  antimony  is  aUoved  with  sixteen  pmits  of  lead  in  the  formation  of  type 
With  tin,  it  forms  the  metal  on  which  music  is  engraved. 

ANTIMONIAL  SILVER.    Smnm  rbombicum. 

PriMiMtie  AnttmoBj,  JV.  Octahedral  ABtiroony,  J.  Antimonlet  of  Sllrer,  Bpie^glas-SUber,  W.  Bilber 
Dpieiiglimr,  Hmu.    AntimoD  BUber,  L.    Argent  AntimoDlal,  H. 

Primary  form^  a  right  rhombic  prism.  Cleavage  parallel  to  P 
distinct.  Compound  crystals :  similar  to  those  of  Arrajs^onite  and 
white  lead  ore.  Imperfect  crystallizations :  composition  granu- 
lar, particles  of  various  sizes,  weakly  coherent. 

H,=3-5— 4.  G.=9-44— 9-8;  9-4406.  Haiiy.  Lustre  metallic. 
Streak  and  color  silver-white,  inclining  to  tin-white.  Opaque. 
Fracture  uneven. 

Compontum,  according  to  Klaproth  (Beit  ii,  298,  and  iii,  173)  and  Vauquelin,  (Haiiy, 
iii,  392,) 

Silver,  84  76  77  78 

Antimony,  16=100,  K.  24»100,  K.   23=»100,  K.   22=100,  V. 

Before  the  blowpipe  gray  fumes  of  antimony  are  given  off,  and  a  gray  metallic  j^uk^ 
which  is  not  malleable,  is  left.    By  continuing  the  heat,  the  silver  is  obtained. 

Oss.  It  occurs  in  veins  at  Altwolfoch  in  Furstenberg,  Wittichen  in  Swabia,  and  at 
Andreasberg  in  the  Hartz,  associated  with  several  ores  of  silver,  native  arsenic,  and  ga- 
lena, and  ouer  ffpecies. 

If  found  in  sufficient  quantity,  this  would  be  a  valuable  ore  of  silver ;  but  it  is  yet  a  rare 
mineraL 

4 

NATIVE  ARSENIC.    Absknium  rhombohbdrum. 
Native  AneniCt  JV.   Gedlegen  Anenik,  W*   Anenic  Natlf,  H.   AxBenicaiD.     Afp€¥iKov,  Apvtinicov, 

Primary  form^  an  obtuse  rhombohedron ;  R  :  R=114^  26^. 
Cleavage  imperfect  parallel  with  a.  Presents  also  reticulated,  ren- 
iform,  and  stalactitic  shapes ;  structure  columnar  or  fi^anular : 
when  the  former,  cleavage  is  observed  perpendicular  to  the  axis  of 
the  individual. 

H.=3-6.  G.=6-672,  Harepath.  It  varies  from  6-67— 5-93.  Lus- 
tre metallic.  Streak  and  color  tin-white,  tarnishing  soon  to  dark- 
gray- 
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When  heated  it  iralatiliiet  in  white  fiimet,  haying  the  odor  of  gariie ;  if  heated  iieiiij 
to  redness  it  boms  with  a  pale  bluish  flame,  giTin^  out  alhaoeoua  fomes. 

Obb.  Natiye  arsenic  commonly  occurs  in  yems  in  primitiye  mountains,  and  is  often 
accompanied  by  red  silyer  ofe,  realgfar,  Uende,  and  other  m^allic  mineials. 

The  silyer  mmes  of  FWberg,  Aunaberg,  and  Schneeberg,  aflbrd  this  metal  in  coosid- 
amble  cpiantitiea.  It  occurs  also  at  Joachimstahl  in  Bohemia,  at  Andreasberr  in  theHartx, 
at  Kiqmik  in  Tiansylyania,  at  Orawitza  in  the  Bannat,  at  ZiacoS  in  Smena,  in  kife 
Bsaases,  and  at  St  Marie  auz  Mines  in  Alsace. 

In  the  United  SUtes  it  has  beeo  obeeryed  by  Jackson  at  HayeihiD,  N.  H.,  on  the  eslite 
of  Bfr.  Francis  Kimball,  in  thin  layers  in  dark  blue  mica  slate,  stained  bj  phnnbafo^  vd 
containing  also  white  and  magnetic  pyrites ;  also  at  Jaokscm  in  the  same  State. 

Its  peculiar  odor  when  heated,  which  is  also  ^)parent  when  struck  with  a  hammer,  ii 
quite  chaiacteristie. 

Arsenic  is  a  yirulent  poisoii.  It  is  «mpk>yed  in  several  pharmaceutical  prepazatiQBfc 
It  is  also  used  in  giyin^  a  peculiar  tint  to  ^u^  and  in  yaiious  metalluigical  opentkna 

The  name  Arsenic,  is  deriyad  from  the  Greek,  mf^twixw,  or  o^pariMv,  nmseifter,  a  teoi 
applied  to  oipinieat  or  sulphtuet  of  arscnk,  oo  account  of  its  potent  properties. 
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ORDEE  IX.    PYRITINEA. 


NICKEL  STIBINE.    Niocoutbs  BirroiitTi. 

Eatomous  Cobalt-Pyrites,  Jlf     NIckeUTeroiu  Grey  Antimony,  NickelqtlttBlanzerz,  and  Nlckelanti- 
monglanz  of  Ue  OerwMnt.    Antimoine  Sulfur^  Nickelif<&K,  H. 

Primary  form^  the  cube.  Cleavage  cubic,  perfect.  Occurs 
also  massive ;  structure  granular. 

H.=5 — 5*6.  G.=6-451,  a  cleavable  variety.  Ltistre  metallic. 
Color  steel-gray,  inclining  to  silver- white.    Brittle. 

Campontumy  according  to  Klaproth  (Beit  ti,  329)  and  Rose,  (Pogg.  zv,  588,) 


Nickel, 

25^ 

27-36 

28-04 

Antimony, 

47-75 

55-76 

54-47 

Sulphur, 

15-25 

15-98 

15-55 

Arsenic, 

11-75=100,  K. 

.9910,  R.     =98-06,  R. 

In  the  blovii^ipe  flame  it  is  partly  vdatilized,  and  the  charcoal  is  covered  with  a  white 
coating.  Ultmuitely  it  fuses  to  a  metallic  globule,  which  communicates  a  blue  color  to 
l^ass  o{  borax. 

Ob&  It  occurs  in  the  duchy  of  Nassau,  in  the  mines  near  Freusberg,  associated  with 
qNiny  iron,  galena,  and  copper  pyrites. 


ANTIMONIAL  NICKEL.    Niccolttes  hkxaoonus. 
Antimonlet  of  Nickel.    Antlmonnickel. 

Primary  form,  a  hexagonal  prism.  Secondary  form :  thin 
hexagonal  plates. 

H.=about  5-5 — 6.  G.=7*541,  Breithaupt.  Lustre  metallic,  splen- 
dent. Streak  reddish-brown.  Color  in  the  fresh  fracture  light 
copper-red,  inclining  strongly  to  violet.  Opaque.  Fracture  un- 
even— small  subconchoidal.    Brittle.    Not  acted  on  by  the  magnet 

Compontion,  according  to  Stromeyer,  (Pogg.  zzxi,  134,)  Nickel  28-946,  antimony 
63*734,  iron  0*866,  galena  6-437as99*983.    Some  antimony  sublimes  before  the  blowpipe. 

Obs.  It  occurs  in  the  Andreasberg  mountains,  associated  with  calcareous  spar,  galena, 
and  snudtine. 
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39^ 

•44-306 

/  \  .  40-80  . .  -1  • 

54W 

trace 

0-337 

200 

0-401 

8-00 
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COPPER  NIcKEI*    Niooouns  copkiooi/w. 

Primary  form,  hexagonal.  Usually  massive— stnictuie  nearly 
impalpable  ;  also  reniform,  with  a  colunmar  structure. 

H.=5— 5-5.  G.=7-33— 7-655.  Lustre  metallic.  Streak^ 
brownish-black.  Color  copper-red.  Opaque.  Pradure  uneven. 
Brittle. 

C^ptwlu>^  according  to  Pfiiff,(Schweig.Jaor^ 
lY,  471,)  and  Stromeyer, 

Nickel,  48*90 

Arsenic,  46*43 
Iron,  0-34 

Sulphur,  0^ 

Antimony,  ^^^  

Lead,  0-56=97-02,  P.  Cobalt,  0-16-=98-9,  B.     Lead,  0  330=9W9,  a 

Before  the  Mowpipe,  on  charcoal,  it  emits  arsenical  fumes  and  tees  to  a  white  gUnle, 
which  darkens  bjr  exposure  to  the  air.  In  nitric  acid  it  soon  aarames  a  green  ooaliitf, 
and  m  mtromunatic  acid  is  dissolved. 

Oss.  Copper  nickel  accompanies  cobalt,  silver,  and  copper,  in  the  Saxon  minesof  in- 
naberg,  Schneeber^,  Ac.;  also  in  Thuringia,  Hesse,  and  S^iia,  and  at  Alkmont  in  Dlo- 
pninjr.    It  is  occasionally  obeenred  in  ComwalL 

It  is  found  at  Chatham,  Conn.,  in  gneiss,  assodated  with  smattme. 

Nickel  IS  empfoyed  in  the  manufacture  of  what  is  called  «  German  siher,"  of  vfaicb  it 
constitutes  17-48  per  cent ;  the  other  constituents  are  copper  53*9,  and  sue  89-13. 

WHITE  NICKEL.    Niccoutes  Hoffmaicni. 
Btnaneoiet  of  Nickel,  Tk<m*   WeiMolckalkles,  AJMolknlekal. 

Primary  form,  supposed  to  be  the  cube.  Secondary  form: 
figs.  2  and  5,  PI.  I.    Occurs  also  massive. 

H.=5*5.  G.=7'13.  Zrt<j^e  metallic.  Color  tin-white.  Opaque. 
Fracture  uneven. 

Compantian,  according  to  Hoffinann  (Pogg.  xxv,  491)  and  Booth,  (SiDiman'tXziixt 


341,) 


Arsenic, 

Nickel, 

Cobalt, 

Iron, 

Sulphur, 


Liclieladorf. 

SelHieebaf. 

73-64 

71-30 

30-74 

28-14 

3-37 

Bismuth,    3-19 

3-35 

Copper,      0-50 

=100,  H. 

0-14=102-37,  R 

It  evolves  arsenical  fumes  before  the  blowpipe,  and  fuses  to  a  brittle  metallic  biittoB> 
Fused  with  salt  of  phosphorus,  it  affi>rds  a  clove-biown  tranqwrent  glass  in  the  outer,  tad 
a  brown  opaque  glass  in  the  inner  flame,  thus  indicating  the  presence  of  nickeL 

Obs.  it  occurs  in  crjrstals  in  the  cobalt  mine  of  ^dielsdoif  in  Hesse;  also  muam 
at  Schneeberg,  mixed  with  quartz,  and  often  coymd  with  a  thin  coating  of  nickel  gna. 
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PLACODINE.    NiccoLim  oBuauvi. 
riakodiii,J9r*jaMVI,P«)Cg.Ifii,  631,1841.    P/cttiMr,  Fogg.  IviU,  983. 


M^ 


KIT 


fofrm^  an  oblique  rhombic  prism. 
M:M=64^32'.  Secondary  form :  M;^= 
\2SiP  W,  I :  e'=133o  28',  ^ :  ^  (over  g)  =86° 
64^  « :  a=116o  4', « :  a=120o  S'.  Cleavage  in 
traces  parallel  with  M  and  the  shorter  diag- 
onal.   Occurs  also  in  crystalline  masses. 

H.=6— 5-6.     G.=7-988— 8062.     Lustre 
metallic.     Color  bronze-yellow,  little  lighter  than  magnetic  pjrrites. 
Streak  black.    Fracture  conchoidal — ^uneven. 

Cmnfontum,  acoardmg  to  Flattner,  Arsenic  39-707,  nickel  57*044,  cobalt  0*910,  cop- 
per o-eea,  soii^ar  0*617=99*140. 

Owl.  This  ore  of  nickel  was  foimd  at  the  Jnngfer  mine,  Miissen,  where  it  oceors  alonf 
with  spathio  iron  and  nickel  glance.  The  crystals  are  tabular,  and  hence  BreithaiJ^irB 
name,  ftom  ftXaxioiiK,  tabular, 

NICKEL  GLANCE.    Niccoutes  dkcrepitans. 
Solplio-aiMiildeorNlekel,  TlMt.    NIekelflaia.   Nlckdarsenikglaiiz.    NIckelanenlkkies. 

Primary  form^  the  cube.  Secondary  form^ :  figures  2,  6,  43, 
Plate  I.  Cleavage  cubic,  highly  perfect.  Occurs  also  in  lamellar 
and  granular  masses. 

H.=6-6.  O.=6097,  G.  Rose ;  6-129,  Pfaff.  Lustre  metallic. 
Color  silver-white— steel  gray.  Streak  grayish-black.  Fracture 
uneven. 

Compontum,  according  to  Berzelins  (K.  V.  Ac  H.,  1820,  p.  241)  and  Lowe,  (Pogg.  Iv, 
505,) 

Schladmiag. 
Arsenic,           55*50                  53*32  48*06  42*52 

Nickd,             28*17                  27*00  30*80  38*42 

Sali^ar,            12*67                   14*40  19*29  14*22 

Iron,                  3*63                    5*29  2*99  2*09 

Sifioa,  0*61=100*58      «100*01       1*00-102*14       1*87=«99*12,  L. 

When  heated  it  decrqiiitates  with  great  vicdence.  Ignited  in  a  glass  tube,  solphnret  of 
aiMoio  sublimes  as  a  transparent  jdlowish-brown  mass,  which  remains  clear  on  cooling. 

Oifc  It  occurs  at  Loos  m  Helsmgland,  Sweden,  and  in  the  Albertine  mine,  near  Harz- 
gorodo  in  the  Harts.  It  is  associated  with  copper  pyrites,  galena,  calcareous  spar,  fluor 
spar,  and  quartz.  It  was  noticed  by  Cronstedt,  but  was  first  analyzed  and  described  by 
nSi  The  hijjfaer  specific  grayity  ^6*6—6*9)  and  different  compoeition  of  the  specimens 
from  Schladnung,  seem  to  i^icate  that  they  ftma  a  distinct  species.  In  crystallization 
and  external  characters  they  reseinhle  nick^  glance. 


PYRTTEa    NioooLiTEs  oapillarib. 
Nathre  Nickel,  Jir.  and  J.    Snlphozet  of  Nickel.    BtHmtMakkt^BMaMMofthtOennaiu.   Niekal  ^ 

Primary  form^  an  obtuse  rhombohedron,  R :  R=144o  8^,  Miller. 
Cleavage  rhombohedral ;  perfect.  Usually  in  delicate  capillary 
crystallizations. 
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H.  about  3.  G.=6-278,  Miller.  Lustre  metallic.  Color  brasi- 
yellow,  inclining  to  bronze-yellow  and  steel-gray.   Opaque.   Brittle. 

Compantion,  accordingr  i6  Arfvedson,  (E.  V.  Ac.  H.,  1822,  p.  443,)  Nickel  64-35,  and 
milphar  34'26»98'61 .  Before  the  blowpipe  it  fuses  to  a  brittle  metallic  magnetic  fffebnle ; 
it  colors  glass  of  borax  violet-Uae.  Forms  with  warm  nitric  acid  a  gray  or  pale-green 
solution. 

Obs.  It  occurs  in  thin  capillary  crystals  in  the  cavities,  and  among  the  crystals  of  other 
minerals,  at  Joachimstahl  in  Bohemia,  Johann^eorgenstadt  in  Saxony,  Andreasberg,  Corn- 
wall, and  other  places.  Near  Merthjr  Tydvil,  at  Dowlais,  it  occurs  in  regular  crystals, 
occupying  cavities  in  nodules  of  spathic  iron. 

SULPHURET  OF  IRON  AND  NICKEL. 

Seheerer,  Fogg.  Iviil,  1843,  p.  315. 

In  crystalline  masses  cleavable  parallel  with  the  faces  of  a  r^- 
lar  octahedron. 

H.=nearly  that  of  magnetic  pyrites.  G.=4-60.  Lustre  metal- 
lic. Color  light  bronze-yellow.  Streak  light  bronze-brown  ;  and 
streak-powder  a  little  darker.    Not  magnetic. 

Compotition,  according  to  Scheercr,  Sulphur  36-86,  iron  40*86,  nickel  22-28=100. 

In  the  outer  flame  of  ue  blowpipe  gives  with  borax  the  reaction  of  iron ;  in  the  imifir  a 
black  pearl,  opaque,  with  reduced  nickel. 

Obs.  Occurs  disseminated  through  a  hornblende  mass,  and  comes  firom.  eonthem  Nor- 
way. 

BISMUTH  NICKEL. 
Nlckelwiuantbclanz  ^  tke  Oermmt. 

Primary  foi^m,  the  regular  octahedron.     Cleavage  octahedral. 
H.=4-5.    G.=513.     Lustre  metallic.     Color  light  steel-gray  to 
silver-white,  often  yellowish  or  grayish  through  tarnish.    Brittle. 

Comwmtion,  accorcting  to  Kobell,  (Min.  296,)  Sulphur  38*46,  nickel  40*65,  iron  3*48, 
cobalt  0*28,  bismuth  1411,  copper  168,  lead  l-58=100-24. 

Fuses  easily  before  the  blowpipe  on  charcoal,  to  a  gra^  brittle  magnetic  bead,  and  cobus 
the  coal  yellowish.  Gives  a  greenish  sdution  with  nitric  acid,  depositing  at  the  same 
time  the  sulphur. 

Oh.  This  ore  occurs  at  Griinau,  in  the  district  of  Sayn-Altenkirk,  associated  with 
quartz  and  copper  pyrites,  and  often  mixed  with  the  latter. 

SMALTINE.     COBALITKS  ootaiiedrds. 

Octahedral  Cobalt-Pvrltes,  M.  Gray  Cobalt.  Tin-white  Cobalt,  J.  Blnarsenlet  of  Cobalt,  Tkm. 
Tenenlkies,  BrieU     Welater-SpeUkobold,  W.     Bpeinkobalt,  Haut.  and  L,    Cobalt  Aiwnlcal,  U. 

Primary  form^  the  regular  octahedron..  Secondary  forms: 
figures  1 — 10,  and  fig.  16,  Plftte'I*  alsd  serdiral  of  these  forms  in 
combination.  Cleavage  most  distinct  parallel  to  the  primary 
fitces ;  also  in  traces  parallel  to  the  faces  of  the  cube  and  rhombic 
dodecahedron.  Imperfect  crystallizations :  reticulated,  and  other 
imitative  shapes ;  granular,  coarse  or  fine. 

H.=5-5.  G.=b-466 — 7-2.  Lustre  metallic.  Streak  grayish- 
black.  Color  tin-white,  inclining,  when  massive,  to  steel-gray. 
Opaque.    Fracture  granular  and  uneven.    Brittle. 
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CoiMotition,  aocording  to  Stromejer,  (Ann.  Phil  z,  228,)  Vanrentrapp,  (Vogg,  zlviii, 
505,)  Scheerer,  (Pogrjr.  xlS,  546,)  and  Wohler,  (Pogg.  xliii,  592,) 


Araenic,  74-2174 

Cobalt,  20*3135 

Iron,  3-4257 

Copper,  0-1586 

Sulphur,  0-8860=99^)012,  S. 


Tnnaberf. 

69-459 

23-440 

4-945 

0-900=98-744,  V. 


Skutterad,  Norway. 


77-84 
20O1 

1-51 
trace 

0-69a 


79-2 

18-5 

1-3 

100H)5,S.    — =99-0,W. 


The  variety  from  Skuttemd  is  considered  by  Soheerer  and  Wohler  a  distinct  speciec,  and 
is  called  Ar9enikkobaltkie$, 

The  radiated  white  cobalt  of  Werner,  from  Schneeberg,  contains,  aceording  to  John, 
Arsenic  65*75,  cobalt  28-00,  iron  with  manganese  6-25^100.  Kobell  and  Ho£ian  hare 
analyzed  the  gray  speisskobalt  from  Schneeberg,  and  found  its  composition  as  follows : 


Arsenic, 

71-08 

70-37 

Cobalt, 

9*44 

13-95 

Iron, 

18-48 

11*71 

Bismuth, 

1-00 

0*01 

Sul]^ur, 

trace 

0-66 

Coppet, 

trace=i99-92,K. 

Copperandnickel,    318»99*88,  H. 

It 


Heated  in  a  candle  it  emits  copious  arsenical  frones,  and  melts  to  a  white  brittle  metal- 
lic gbbule.  It  colors  borax  and  other  fluxes  blue,  and  produces  with  nitric  acid,  a  pink 
solution.  ^  >- 

Obs.  Smakine  usually  occurs  in  veins,  accompanying  other  ores  of  cobalt  and  oros  of 
silver  and  copper ;  also,  m  some  instances,  with  copper  mckel  and  miroickeL 

With  silver  and  copper  it  occurs  at  Freiberg,  Annaberg,  and  particularly  Schneeberg  in 
Saxony ;  at  Joachimstahl  in  Bohemia,  the  reticulated  varieties  are  frequently  found  im- 
bedded in  calc  spar ;  also  at  Wheal  Spamon  in  Cornwall,  and  at  Richelsdorf  in  Hesse, 
in  vems  of  cupriferous  shale. 

Chatham,  Conn.,  is  the  only  known  locality  of  this  mineral  in  the  United  States, 
tfaeie  occurs  in  veins  traversing  gneiss,  associated  with  mispickel  and  copper  nickel  I 
shafts  have  been  cut  into  the  rock  at  this  place  for  the  purpose  or  working  the  ore,  but 
project  is  now  given  up. 

The  presence  of  copper  nickel,  which  is  a  very  common  associate  with  this  species,  is 
the  cause  of  no  small  annoyance  to  the  miner ;  for  even  a  minute  quantity  suffices  to  de- 
stroy the  fine  blue  color  obtained  from  cobalt  The  ore,  when  separated  from  this  atten- 
dant, is  roasted  to  drive  ofi*  the  arsenic,  and  finely  pulverized,  and  is  then  prepared  for  giv- 
ing the  blue  color  employed  in  painting  porcelain  and  stone- ware.  With  sUex  and  potash 
it  afibrds  smalt 

Hie  Bismuth  cohdU  ore  of  Karsten  is  supposed  to  be  a  mechanical  mixture  of  smaltine 
and  sulphuret  of  bismuth. 

COBALTINE.    Cobalites  hemi-cubicub. 

Hexahedral  Cobalt-Pyrites,  Jir.  Silver-White  Cobalt  Bright  White  Cobalt.  Glaoce  Cobalt.  8ulpbo 
AraeDietoT  Cobalt,  7%o«.    Glanzkobalt,  W.    KobaltGlanz,  Haus.  and  L.    Cobalt  Gria,  H. 

• 

Primary  form,  the  cube.  Secondary 
forms :  figs.  42—47  inclusive,  Plate  I,  also 
the  annexed  figure.  P  :  e''=166o  3(y,  P  :  & 
=163^  2&  5  J'^  Cleavage  cubic,  perfect. 
Planes  P  longitudinally  striated.  Occurs 
also  massive  ;  structure  granular — ^fine. 

H.=5-5.  G.=6-298.  Lustre  metallic. 
Streak  grayish-black.  Color  silver-white, 
inclining  to  red.  Fracture  uneven  and 
lamellar.    Brittle. 
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C^mp9iitum,  aceordinr  to  FMsaot  (Aim.  de  Ch.  zzviii,  100)  and  Stromeyer,  (Ana.  of 
PhiLjt»a28,) 

SkuttMiid. 
Cobalt,  36-66  331012 

Arsenic,  49H)0  434644 

Sulphur,  650  30K)840 

Iron,  5-66=^7-82,  T.  3-2324=99-8820,  S. 

Before  the  bbwpipe  it  gives  off  fiimes  of  aiaenic,  and  afibrds,  after  roasting,  a  dull  black 
metallic  |rlobule,  which  attracts  the  magnet  It  colors  bonx  blue,  and  eflcrvesoes  in 
heated  mtric  acid,  like  the  preceding  species. 

Obs.  It  occurs  at  Tunaber|r  and  iiokansbo  in  Sweden,  in  larse,  splendid,  wdl  defined 
crystals ;  also  at  Modum  in  Norway,  where  it  is  mined.  Other  tocalities  areat  Qnobach 
in  Silesia,  and  at  Botallick  near  St  Just,  and  in  other  places  in  ComwalL  The  most  pio- 
ductive  mines  are  those  of  Wehna  in  Sweden,  where  it  occurs  in  micaslate.  Tbeeemmes 
were  first  opened  in  1809. 

This,  and  the  preceding  species,  afford  the  greatest  part  of  the  smalt  of  ooomierce. 
It  is  also  employed  in  port^lam  painting. 

COBALT  PYRITES.    Cobautes  cubicot. 
IsooBslrtc CoteltPyrites,  JIT.    Balphurat  of  Cobalt,  Tkowi.     Kobaltkiet.    ScbweMkoMt 

Primary  form,  the  cube.  Secondary  forms :  figures  2^  3,  and 
others,  Plate  I.  Cleavage,  cubic,  imperfect.  Occurs  also  massive — 
structure  granular,  sometimes  impalpable. 

H.=5-6.  G.=6-3— 6-4.  Lustre  metallic  Color  pale  steel-gray, 
inclining  to  copper-red  when  tarnished.  Opaque.  Fracture  un- 
even or  subconchoidal. 

Comporition  of  the  Swedish  variety,  according  to  Hisinger,  (Aihand.  iii,  319,)  Cobalt 
43'2,  copper  14*4,  sulphur  385,  iron  353  =99-63.  It  gives  off  a  sulphurous  odor  when 
heated,  and  after  roasting,  ookurs  glass  of  borax  blue.    Dissolves  in  nitric  acid,  ezoepi  the 


It  occurs  in  gneiss  at  Bastnaes  near  Riddarhyttan  in  Sweden,  associated  with 
oo|»er  pyrites  and  hornblende,  and  at  Mussen  near  Siegen  in  Pmssia,  with  heavy  apai  and 
carbonate  of  iron. 

ARSENID  OF  MANGANESE.    MANGANrrEs  aluackub. 
Aneoiet  of  Manganow,  Tlkon.    Araenluret  of  Manganese.    Araenlfcmsngan. 

Occurs  in  botryoidal  masses,  also  amorphous  ;  structure  foliated 
or  granular. 

H.  above  6  ?  stated  as  hard.  G.=6*66.  Lustre  metallic  Color 
grayish-white.    Opaque.     Fracture  uneven. 

Compontion,  according  to  Mr.  Kane,  (Quarterly  J.  of  Scl,  new  ser.,  vi,  381,)  Mann- 
neee  45-5,  arsenic  51-8,  and  a  trace  of  iron =97*3.  Before  the  blowpipe  it  bimis  with  a 
blue  flame,  and  falls  to  powder ;  at  a  hi^rher  temperature  the  arsenic  evaporates,  and  coven 
tiie  charcoal  with  a  white  powder.    It  dissolves  m  aqua  regia,  without  leaving  any  residue. 

Obs.  It  is  found  in  Saxmiy,  and  was  first  observed  by  Mr.  R.  J.  Kane,  m  Dublin,  at- 
tached to  a  mass  of  galena  fiom  that  country. 

LEUCOPYRITE.    Marcasites  acrotomus. 

AzotomoiM  Anenical-Pyrltei,  M.  Prtematic  Arwnlcal  Pyrites,  J.  GlanxuMnlkUei.  Aiswrifcrtww, 
Araenlkalklet.    AnenoelderH. 

Primary  form,  a  right  rhombic  prism ;  M  :  M=122^  26'.  Sec- 
ondary  form :  .similax  to  the  figure  of  liroconite,  p.  291 ;  a:a= 
(adjacent  planes)  =61°  2(y.    Occurs  also  massive. 
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H.=6 — 5-6.  G.=7-828,  specimen  from  Silesia;  7'337,  a  crystal 
from  Bedford  Co.,  Penn.  Lustre  metallic.  Streak  grayish-black. 
Col(n'  between  silver-white  and  steel-gray.  Fracture  uneven. 
Ifoittle. 

Compontion,  according  to  Meyer,  Karsten,  and  Hausmann,  (Pogg.  1, 154,) 

Rdcheotteiii.  Rdebeoftdn.                        Scbladin]D(. 

Soli^or,                              1-631  1*77                                5^ 

Arsenic,                             63*143  65*88                                60*41 

Iron,                                  30-243  32*35                                13-49 

Gangoe,  3*550  Nickel  and  cobalt,  18*47 

98*566,  M.  lOOOO,  K.  97*57,  H. 

Scheerer  has  analyzed  an  arsenical  iron  from  Satersberg  near  Fositun,  Norway,  with 
the  following  result : 

Sulphur  1*28,  arsenic  70*22,  and  iron  28*14. 
^  Obs.    It  occurs  associated  with  copper  nickel  at  Schladming,  in  Styriaj  with  serpen- 
tine at  Reichenstein  in  Silesia,  and  at  Loling  near  Hiittenberg  in  Cannthia,  in  a  bed  of 
qiany  iron,  associated  with  bismuth  and  scorodite. 

A  crystal,  weighing  two  or  three  ounces,  has  been  found  in  Bedford  Ca,  Penn.,  but  it  is 
not  known  under  what  circumstances.  In  Randolph  Ca,  N.  C,  a  mass  was  found 
weighing  nearly  two  pounds. 

The  name  leucopynte  is  derjyed  from  Xnnos,  white,  and  gyritet. 


MISPICKEL. 


PrifBHOle  ArMDlcal  Pyrites,  M.     Utrcaiite.    Solpho-arMOite  of  Iran.     Aneolkkies  ^  tkt  Oenmamt. 
Per  AranScal,  £r.    Oanaite. 

Primary  form^  a  right  rhombic  prism ;  M  :  M=lll°  53'.    Sec- 
ondary forms  : 

2. 


M 


,    Jr*   V    V    ►'•<**; 


fVuiooola,  N.  H.  Franoonia,  N.  H.,  ind  Kflnt,  N.  Y. 

of :  a'=145o  2&,  a :  0=118^  32',  a"  :  a''=99o  3. 

6Qf  and  S(P  W\  according  to  Teschemacher, 
a  crystal  of  the  cobaltic  variety,  (Danaite,) 
figure  3,  which  is  altered  in  position  from 
l^schemacher's  figure,)  gives  M  :  M=112^, 
a  :  a=121<^  3(y,  a"  :  a"^lO(P  W ;  and  ac- 
cording to  Scheerer,  a  cobaltic  variety  from 
Skutterud  in  Norway  has  M  :  M=lllo  40' 
— 112°  2f,  and  a  :  a=121o  30'.  Cleavage 
parallel  to  M  rather  distinct     Compour^  crystals :  composition  of 


Digitized  by 


Google 


476  DESCRIPTIVE  MINERALOGY. 

the  first  kind  parallel  with  M.  Imperfect  aysiaUizatums  :  stnic- 
ture  columnar — straight  and  divergent,  or  irregular ;  fine  granulari 
or  impalpable— particles  strongly  coherent. 

H,=6-6 — 6.  G.=6127.  Lustre  metallic.  Streak  dark  grayish- 
black.  Color  silver-white,  inclining  to  steel-gray.  Fracture  un- 
even.   Brittle. 

CmnpomiioH,  secofding  to  Stromeyer,  (Schweur.  J.  x,  404,)  Cberreul,  (Gilb.  Ann.  xrii, 
84,)  Schecver,  (Pogg.  xlii,  546,)  WShW,  (Fogg,  zfiii,  591,)  and  Haym,  (SOL  J.  zzir,  386,) 


Iron, 
Anenio, 
Sulphur, 
Cotwlt, 

36-04 
42-88 
21-08 

34-94 
43-42 
20-13 

Bkutterad. 

26-36 

46-76 

17-34 

901 

Bkuttenid* 

30-91 

47-45 

17-78 
4-75 

FranoQoJ 

32-94 

41-44 

17-84 

6-45 

100H)0,St         98-49,  C.         9947,  Sch.     100-89,  W.        98-67, H. 

Danaite,  and  the  ores  from  SkuUerad,  ha^e  part  of  the  iron  replaced  by  cobalt  Scheerer 
irand  that  the  largest  crystals  contained  the  largest  proportion  of  cobalt 

On  charcoal,  before  the  blowpipe,  copious  arsenical  fumes  are  driven  off,  and  a  globule 
is  obtained  of  neariy  pure  sulphuret  of  iron,  which  acts  on  the  needle  like  magnetic  py- 
rites. It  gives  fire  with  steel,*  emitting  at  the  same  time  qp  alliaceous  odor.  It  dissolTes 
in  nitric  acid,  with  the  eidtoptioh  <ff  a  tHIitish  rsuMfaei  '    '  # 

Obs.  The  locatities  of  mispickel  are  principally  in  primitive  regions,  and  its  usual  min- 
eral associates  are  silver,  lead,  and  tin,  iron  and  copper  pyrites,  and  blende. 

It  is  abundant  at  Freiberg  and  Munzig,  where  it  occurs  in  veins ;  and  also  in  beds  at 
Breitenbrun  and  Raschau,  Andreasberg,  Joachimstahl,  Tunaberg  in  Sweden;  Wheal 
Mawdlin,  and  Unanimity,  In  Cornwall,  are  other  localities. 

It  is  met  with  in  fine  crystallizations  in  gneiss  at  Francooia,  N.  H.,  associated  with 
copper  pvrites  ;  also  at  Jackson,  N.  H.,  and  at  Haverhill :  in  Mame  at  Blue  HiO,  Corbina ; 
Newfieid,  (Bond's  mountain,)  and  Thomaston,  (Owl's  head :)  massive  at  Woroester  and 
Sterling,  Mass.,  and  in  Connecticut  at  Chatham,  with  smaltine  and  copper  nick^  at 
Monroe  with  wolfram  and  pyrites ;  at  Derby,  in  an  old  mine,  associated  with  quartz  ;  in 
New  Jersey  at  Franklin :  m  New  Yorit,  massive,  in  Lewis,  ten  miles  south  of  KeeseviDe, 
Essex  Ca,  with  hornblende ;  in  OTStals  and  massive  near  Edenville  on  Hoi^uns's  farm 
and  elsewhere  in  Orange  Ca,  with  sccnodite,  iron  sinter,  and  thin  scales  of  gypsum ;  also 
in  fine  crystals  at  two  k>calitie8  a  few  rods  apart,  four  or  five  miles  northwest  of  Caniiel, 
near  Brown's  serpentine  quarry  in  Kent,  Putnam  Co. 


MAG] 

Rbonboliedrsl  Iroii  WritM,  M.     Bolj 
Farriltos.    Fer  8aUtai«  MifneCkiue,  H. 

Primary  farm^  a  hexagonal  prism. 
Secondary  form  :  similar  to  fig.  126| 
PI.  II ;  abo  the  annexed  figure.  P  :  e= 
134°  52',  M  :  e=116°  28',  M  :  e=150o. 
Cleavage  perfect  parallel  with  P ;  less  so 
in  the  direction  of  M.  Commonfy  massive  and  amorphous ;  struc- 
ture granular. 

H.=3-6 — 4-6.  G.=4^631,  a  crystalline  variety.  Lustre  metallic 
Streak  dark  grayish-black.  Color  between  bronze-yellow  and  cop- 
per-red. Fracture  small  subconchoidal.  Brittle.  Slightly  at- 
tractable  by  the  mi^et,  and  subject  to  speedy  tarnish. 
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OMi^wnl»0»,  Moordiog  to  Stromejer  (GSborf  s  AmiBJcn,  liTiii,  183)  and  Flattner, 
(Pogrg.  xlTii,  371,) 

Harts.  PyreDMs.  BrasU. 

Iran,  59*85  56-37  59636 

Salpbnr,  40'15«100,  &  43*63=:  100,  Strom.    40'428=>  100064,  P. 

Before  the  blowpipe  it  affindi  fttmee  of  tulphuroas  acid  and  the  odor  of  sulphur.  On 
charcoal  in  the  exterior  flame,  it  is  conyerted  into  a  globule  of  red  ozyd  of  iron ;  in  the 
interior  flame  it  fuses  and  continues  to  glow,  after  tUe  Uowiupe  is  removed.  The  black 
mass,  which  is  obtained  on  cooling,  is  magnetic  and  has  a  metallic  crystalfine  structure, 
and  a  jreDowish  color  on  a  surface  of  fracture.    Dissolves  in  dilute  sulphuric  acid. 

Obs.  Crystalline  plates  of  this  species  have  been  observed  at  Kongsberg  in  Norway, 
and  at  Antueasberg  m  the  Hartz ;  but  thrr  are  of  rare  occurrence.  It  generally  occurs 
massive,  in  fissures  of  primitive  rocks.  Cleavable  varieties  accompany  ioKte  at  Boden- 
mais  in  Bohemia.  "Die  compact  (roecimens  are  abundant  in  Cornwall,  at  Appin  in  Argyle- 
shire,  in  Saxony,  Siberia,  and  the  Hartz.  It  has  also  been  observed  in  the  lavas  of  Vesu- 
vius, and  in  some  meteoric  stones. 

TVumbull,  Conn.,  and  the  ai^oimng  town  of  Monroe,  afford  the  deavable  variety  of 
diis  qiecies  ;^  at  the  former  place  it  occurs  in  the  toi>az  and  floor  vein,  at  the  latter  m  a 
miartz  v^,  in  gneiss.  Compact  varieties  occur  with  iron  pyrites,  at  Staflord  and  Shi:pws- 
Duiy,  Vk,  and  m  many  parts  of  Massachusetts ;  also,  a  mile  and  a  half  north  of  Port 
Heniy,  Essex  Ca,  N.  Y.,  near  Natural  Bridge  in  Diana,  Lewis  Co.,  and  with  magnetic 
iron  ore  at  O'Neil  mine,  and  elsewhere,  in  Orange  Co.,  N.  Y. 

It  is  mined  for  its  suJphur,  and  for  the  £Ed>rication  of  sulphuric  acid  and*  sulphate  of 


Cornwall. 


Its  inferior  hardness  is  sufficient  to  distinguish  itAram  the  following  species.  % 

—  WHITJ::  ikON  i^l/kiim  PvuTxsRBOMBicus.    J  I  [i^  r^^^"^^"^^ 

Priamatie  Iron-Pyrites.  Jir.  and  J.  White  Iroa  Pyrites.  White  Blralphoret  of  Iran.  Radiated  JPyritei^ 
Spear  Pyritet.  Hepetle  Pyrltee.  OeUnlar  Pyrites.  KammUee.  LeiMrkiea,  ZdUdci.  Bpiridee,  Rhon- 
bbetar  Sieaktes  i/  tAc  Qtrmmi.  Per  aolpbur*  Adeulaire  Ra)ll6,  Fer  SolAii^  Blanc,  H.  Wei«- 
fci^fciers  and  Kynwite,  Brtiu 

Primary  forrn^  a  right  rhombic  prism ;  . 
M  :  M=106o  36^.  Secondary  farm: 
similar  crystals,  with  merely  the  itaodify- 
ing  planes  a,  have  been  observed  at  War- 
wick, N.  Y.  P :  a=13(r>  65'.  Cleavage 
parallel  with  M,  rather  perfect.  Planes' 
a  and  a"  longitudinally  striated.^  ffOfr^  ^ 
found  crysttus :  composition  of 'the  fii^t 
kind— parallel  with  M.  Compound  crys- 
tals of  five  individuals,  united  by  Uie 
acute  lateral  angle,  are  of  frequent  oc- 
currence. Other,  compound  crystals  oc- 
cur, whose  structure  expends  on  compo- 
sition of  the  third  kind,  or  parallel  to  a. 
Imperfect  crystallizations :  globular, 
reniform,  and  other  imitative  shapes — 
structure  straight  columnar — ^impalpa- 
ble ;    massive  ;    structure  columnar  or 

gran.lar.    Pseudomarphs  in  cubes  and  fow  nearly  regular  hexa- 
gonal prisms. 

H.=r=6— 6-5.    G.=4-678— 4-847.    X^ii/ra  metallic.    Streak  gmy- 
ish-black  or  brownish-^black.     Color  pale  bronzchvellow,  sometimes 
inclined  to  green  or  gray,    i^oc^re  unevw.    Brittle. 
61 
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Compontionf  accordiiup  to  Hatchett,  (FhiL  Trana.  1804,  p.  325)  and  BanriioBy  (Sdnrair. 
J.xryii,67,) 


Iron, 

46-4 

45-66 

45-07 

Sulphur, 

53-6 

54-34 

53-35 

Mangranese, 

— 

0-70 

SDica, 

— =100,  H. 

»100,B. 

0-80»^9-99,a 

Before  the  blowpipe,  on  charcoal,  it  becomes  red,  the  sulphur  is  mostlj  Tolattlixed,  and 
an  oxyd  of  iron  remains.    Some  of  the  varieties  are  yeiy  liable  to  decomposition. 

Obs.  This  species  was  formerly  subdivided  accordingr  to  the  di^rent  ibnns  the  mineral 
presents.  Radiated  pyriiet  included  the  radiated  masses  and  more  simple  crystals ;  spear 
pyritesy  the  macled  crystals ;  hepatic  pyrites,  or  leberkies,  (so  called  fiom  Intact  iAer^ 
the  decomposed  liver-brown  tessiuar  crjrstals  which  were  originally  iron  pyrites,  and  also 
certain  bpzagonal  pseudomorphs ;  eocktcomh  pyrites,  or  kammkieSj  the  crest-Uke  aggre|[a- 
tions  of  this  species  of  pyrites ;  cellular  pyrites,  the  cellular  varieties,  formed  by  the  de- 
composition of  crystals  of  jralena  which  contained  films  of  pyrites  between  its  layera, 
thus  producing  a  honeycomb  appearance. 

The  spear  pyrites  occurs  abundantly  in  the  plastic  clay  of  the  brown  coal  foimation,  at 
Idttmitz  and  Altsattell,  near  Carlsbad  in  Bohemia,  and  is  extensively  mined  for  its  sul- 
phur and  the  manufacture  of  the  sulphate  of  iron.  The  radiated  variety  occmns  at  the 
same  places ;  also  at  Joachimstahl,  and  in  several  parts  of  Saxony.  '  The  oocksoomb  va- 
riety occurs  with  galena  and  fluor  spar  in  Derbyshire.  It  occurs  m  stalactitic  concreteiB 
in  Cornwall 

At  Warwick,  N.  Y.,  it  occurs  in  simple  and  compound  crystals,  imbedded  in  mmto^ 

and  is  associated  with  zircon.    Hustju's  fium,  in  Phillipstown,  N.  Y.,  affinrds  sniul  ciyi- 

*  tals,  referred  by  Beck  to  this  species,   occurring  in  magneeian  limestone.  ^  MaasivB 

*^  ^  ^^  ^  I    fibrous  varieties  abound  throughout  the  mica  slate  of  New  England,  and  particidady  at 

«-'   lE^ommingtoQ,  Mass.,  where  it  is  associated  with  Cummingtonite  and  garnet    It  oocm 

also  at  Lane^a  mine,  in  Monroe,  Conn.,  and  in  the  topaz  and  floor  vem  m  Trumbon ;  aln 

in  gneiss  at  East  Haddam  ;  at  Haverhill,  N.  H.,  with  common  pyrites. 

Cockscomb  pyrites  is  employed  in  the  manufacture  of  sulphur,  sulphuric  acid,  and  sul- 
phate of  iron,  though  less  frequently  than  the  common  iron  pyrites.  Its  color  is  oouid- 
erdU^  paler  than  the  ordinary  pyrites,  and  it  is  also  more  liable  to  decompoeitioa. 

The  Weisskupfererx,  from  the  mine  Briccius,  (Kyrosite,  Breit.,)  hitherto  ooondflnd  an 
arsenid  of  copper,  is  shown  by  Breithaupt  to  be  white  iron  pyrites,  with  4  per  cent  of 
copper.  It  gives  M  :  M>=10€{o  to  107°,  and  is  associated  with  blue  copper  and  varie- 
gated copper  ore.  The  Chilian  Weisskupfererx  contains,  according  to  Flattner,  19-9  per 
cent  of  copper,  besides  iron  and  sulphur,  but  no  arsenic    (Brett  Pogg-  lviii>  ^1.) 

Hydrous  writes,  or  Wasserkies  of  the  Germans.  TYob  mineral,  hitherto  oonndend  a 
variety  of  white  iron  pyrites,  contains  water,  according  to  6k>cker,  in  chCTnical  f^mnkinm^ 
tion.    (Pogg.  Iv,  489.)  *7       ^^  *— 

IRON  PYIITES.      PTRXTIi  CDBICOT. 
Hexabedral  Iron-Pyrites.  W.  and  J.     CuMc  Pfrttn.     Moodlc     MareaslSa-   IHsalitareC  of  Ina« 
Tkom.    Gemeiner  Schwefelkies,  W.    EUnofclu,  /,.    Fer  8ulftir6,  H,    TOftXrm, 

t   Primary  form,  the  mi^^  Secondary  forms :  figfures  2,  3,  4,  14, 
16, 16,  42,  43,  44,  45,  46,  47,  48,  Plate  I;  also  the  annexed  figures. 

1.  9 


Peru. 
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Scboharie. 


P :  a=125<^  1»  Slf^',  P  :  a'=144o  44'  Si'', 
P :  e''=146o  ig/  35//^  p  :  6^=1530  26'  6", 
P :  o'=143o  18'  3",  P  :  o''=160o  47'  39/' 
Cleavage  parallel  to  the  faces  of  the  cube 
and  octahedron,  more  or  less  distinct. 
Planes  P  and  e'  often  striated.  Compotmd 
crystals :  composition  of  the  second  kind^ 
parallel  to  e'.  This  composition  some- 
times takes  place  parallel  to  each  of  the 
edges,  when  the  form  in  fig.  3  is  produced. 
Imperfect  crystallizations:  imbedded  and 
implanted  globules — surface  crystalline — structure  indistinctly  co- 
lumnar; massive,  structure  graimlar — particles  strongly  coherent. 
H.=6 — 1&-6.  G.=4-83 — 5'QZ\.C,Lustre  metallic^splendent — ^glis- 
tening.  Streak  brownich-l^lack.  ^ofoy^f  a  characteristic  bronze- 
yellow,  nearly  uniformAYOr^^^^  f^1^#n|y'r  conchoidal,  uneven. 
Brittle,  (^trikes  fire  with  steel.  ^ 

Ckmpowitiofi,  according  to  Berzelius,  Iran  45-74,  sulphur  54*26,  and  it  is,  therefore,  a 
^bisulphuret  of  iroi||f    It  b^omes  red  in  the  ozydatins  name  of  the  blowpipe,  and  gives  off 
luroea  of  sulphur ;  idtimately,  there  is  obtained  a  globule  of  ox^d  of  iron,  which  is  attrac- 
table by  the  magnet    It  is  soluble  in  nitric  acid,  except  a  white  residue^  Some  varieties 
are  ver^able  to  decomposition  on  exposure  to  the  atmosphere. ) 

Obs.  CJficm  pyrites  occurs  iJ>undantly  in  rocks  of  all  ages,  from  the  oldest  primitive  to 
the  most  reftnt  alluvial  deposits.  '  It  usually  occurs  in  small  cubes,  but  often  modiiied  as 
above  described ;  also  in  irregular  spheroidal  nodules  and  in  vein8^in  clay  slate,  gray- 
wacke  slate,  the  coal  formation,  &c.  Cubes  of  gigantic  dimensionriiave  be^i  found  m 
some  of  the  Cornish  mines ;  pentagonal  dodecahedrons  and  other  forms  occur  on  the  island 
of  Elba,  sometimes  three  or  four  inches  in  diameter.  Large  octahedral  crystals  are  found 
at  Perzberg  in  Sweden.  Magnificent  crystals  have  been  brought  from  Peru ;  but  still 
more  brillnuQt  and  well  finished  crystals  occur  at  Traversella  in  Piedmont  Alston  Moor, 
Derbyshire,  Cornwall,  Fahlun  in  Sweden,  Kongsberg  in  Norway,  are  well  known  localities. 
The  clay  at  Munden,  near  Hanover,  and  the  chalk  at  Lewes  in  Surry,  have  afiRurded  some 
remarkable  compound  crystals.  It  has  also  been  met  with  in  the  Vesuvian  lavas  in  small 
irregular  oystals. 

At  Sossie,  N.  Y.,  polished  crystals  variously  modified  occur  at  the  lead  mine  in  green 
shale  ;  at  Scoharie,  a  mile  west  of  the  court  house,  in  single  and  compound  crystals,  often 
higfalv  pdished  and  abundant ;  in  interesting  crystals  at  Johnsburgh  and  Chester,  Warren 
Ca,  N.  Y. ;  in  gneiss  near  Yonkers ;  in  Orange  Co.  at  Warwick  and  Deerpark ;  in  Jeffer- 
son Co.  in  Champion,  and  near  Oxbow  on  the  oanks  of  Vrooman  lake  in  modified  octahe- 
drons, (fig.  3,  Plate  I ;)  in  limestone  at  Shoreham,  Vt,  crystals  are  abundant ;  at  Lane's 
mine,  Monroe,  Conn.,  in  small  octahedral  crystals ;  in  cubes  in  chlorite  slate  at  Orange 
and  Milford,  Conn.,  and  in  mica  slate  at  Stafford :  in  Massachusetts  at  Heath  in  hand- 
some crystals :  in  Maine  at  Corinna,  Peru,  Waterville,  and  Farmington :  in  modified  cubee 
•t  little  Brittain,  Lancaster  C^  Penn.  Massive  varieties  are  very  abundant  in  the  Uni- 
ted States.  They  occur  in  Connecticut  in  gneiss  at  Colchester,  Ashford,  Tolland,  Staf- 
ford, and  Union ;  in  Massachusetts  at  Ha^y  and  Hubbardston ;  in  Maine  at  Bingham, 
(sawmills,)  Brtx^viUe,  and  Jewdl's  Island ;  m  New  Hampshire  at  Unity ;  in  New  York 
m^Franklin,  Putnam,  and  Orange  Cos.,  and  elsewhere. 

TThis  q)ecies  is  of  the  highest  miportance  in  the  arts,  as  it  afiSirds  the  greater  part  of  the 
raphate  of  iron  aftd  sulphuric  acid  of  commerce,  and  also  a  considerable  portion  of  the 
sulphur  and  alum.  The  sulphur  and  sul]ahate  of  iron,  or  green  vitriol,  are  commonly  obtained 
•t  one  and  the  same  process.  The  pyrites  is  usually  heated  in  cla^  retorts,  by  which  about 
17  per  cent  of  sulphur  is  distilled  over  and  collected.  The  ore  is  then  thrown  out  into 
heaps  and  exposed  to  the  atmosphere,  and  afterwards  lixiviated.  The  solution  is  then  col- 
lected in  ditches  constructed  for  the  purpose,  and  crystallised.  In  other  instances  the  <a^ 
is  piled  in  hee^  after  being  fasoken  m  small  pieces  and  then  moistened,  when  decompo^ 
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■itioo  c[oet  OD  ai  before^  IhaM  deoonpotStioii  often  tikes  plaee  in  otbiett,  mndj  ikxn 
the  moifltaTe  of  the  atmoepbeie ;  but  utoaily  onlj  in  masd^  ▼arietiee.  In  Germanj,  the 
lixiviated  liquid  is  employed  for  the  production  of  solphnric  acid,  by  en^wrating  and  c  > 
tilling  it ;  and  the  mdoe,  which  is  an  ozyd  of  iron,  often  caUed  ooloothar,  is  used  as  a 
ooarse  red  pigment  j 

This  species  is  also  of  importance  in  the  smelting  of  ores,  particulaily  those  of  silver. 

Pyrites  sometimes  contains,  mechanically  mingled,  a  minute  quantity  (peihape  one  five 
thousandth  part)  of  gold,  and  is  Uwo  tenned  munferou*  mritm.  It  occhts  abuntlantly  in 
the  gold  mines  of  B^esoff  in  Siberia,  and  in  Brasil,  in  detached  disiotegiating  crystals  of 
a  dark-brown  color. 

The  name  jtyritet,  is  derived  fiom  the  Greek,  irvpInK,  a  term  applied  to  this  mineral, 
because,  as  Pbny  states, "there  was  much  fire  in  it,**  as  was  made  apparent bj friction.  Hus 
tenn  was  applied  to  flint  and  some  siliceous  millstones,  for  a  similar  reason. 

Cuban,  (Breithaupt,  Fogs-  lix,  325,  1843.)  Breithaiq»^s  emban  is  a  sulphoret  of  iron 
and  copper.  It  is  described  as  occurring  in  cubes  or  massive,  between  bronze  and  brass- 
yeDow  m  odor,  with  the  streak  black,  hardness  ■  1,  and  specific  gravity^ssi-CC  The 
cubes  have  rather  a  distinct  cubic  cleavage.  Breithaupt  obtained,  in  repeated  trials, 
19  per  cent  of  copper.  Fuses  easily  before  the  blowpipe,  giving  off  fumes  of  sol^iliur,  bt: 
no  arsenic     It  was  brought  from  toe  ialan<f  of  Cuba.  . 

VARIEGATED  CHOPPER  ORE.    Pr&ins  BauinoBRS. 

Octahedrml  Copper-Pviitea,  Jir.  Vartegmtad  Ckmer,  J.  Purple  Copper,  P.  LiTW-cdored  Copper  Ore. 
Bttntkuprererz,  W.  tad  L.    Boater  Kopferidei,  Ammm.   Cahrre  Pyrtteox  HepatSqu^  H. 

Prtmary/orm,  the  regular  octahedron.  Secondary  forms :  figs. 
1,  2,  and  3,  PI.  I.  Cleavage  octahedral  in  traces.  Compound 
crystals :  fig.  129,  PL  II.  Imperfect  aystallizaiions :  ^structure 
granular,  strongly  connected. 

H.=3.  G.=6*003.  Lustre  metallic.  Streak  pale  grayish- 
black,  and  slightly  shining.  Color  between  copper-reid  ancf  pinch- 
beck brown.  Fracture  small  conchoidal,  uneven.  Brittle.  It 
speedily  tarnishes  when  exposed. 

CmMontum,  according  to  Ifisinger,  (Afhand.  iv,  359,)  R.  Phillips,  (Ann.  PhiL  3d  ser. 
Ill,  81,)  Plattner,  (POgg.  idvii,  361,)  and  Bodemann,  (POgg.  Iv,  115,) 

B 
Sulphv, 
Copper, 
Inm, 
Silica, 

99*33,  Ph.       99-844,  PL  10(H)00,H.     99-653,  PL    100-13,  B. 

Plattner  supposes  that  thsra  are  three  or  mora  ^stmet  compounds  included  mite  tht 
name  variegated  copper  ore,  (Pogg.xlvii) — the  first  analysis  bdonging  to  one  species,  the 
second  to  another,  and  the  three  following  to  a  third. 

Before  the  blowpipe  it  blackens,  and  becomes  red  on  cooling ;  at  a  higher  tempscatve 
it  fusee  to  a  globule,  attractable  by  the  magnet    It  is  mosU^lBssQlved  bv  nitric  acid. 

Os&    It  occurs  with  other  copper  oree  in  primitive  and  secondary  rocks.  ^ 

The  crystalline  varieties  have  been  found  onlj  in  ComwaO,  and  mostly  in  the  nrines  of 
Tincioft  and  Dolcoath  near  Rediuth,  where  it  is  (^ed  by  the  miners  **  horeo-flesh-ow.* 
Other  foreign  localities  of  massive  varieties  are  at  Ross  luand  in  KiOamey,  in  Ireiand,  ia 
cupriferous  shale  in  the  Mansfield  district,  and  in  Norway,  Siberia,  Hessia,  Sflesia,  and  ths 
Bumat 

Masrive  varieties  of  variented  copper  are  foond  in  the  United  States  at  Mahoopny, 
near  Wilkesbarre,  Penn.,  and  in  other  parts  of  the  same  State,  in  a  ctqiriferous  shale,  asso- 
datsd  in  small  qoantitiet  with  vitreous  copper;  •laoingitnitoatChflsterfMid^lfass.talso 
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OomwalL 

White  Sea. 

BiMol^Goon. 

33-75 

38-338 

34*696 

35-058 

35-70 
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m  Neir  Jflwey  and  Comieelieiit  At  BDstdl,  Conn.,  it  is  alnmdant  in  granite  beds  con- 
tained in  mica  data.  At  Cbeihirei  it  is  met  with  in  small  cubes,  along  with  heavy  spar, 
malachite,  and  vitreous  cof^ier. 

This  n^eeies  is  a  valuable  ore  of  copper.    Its  name  alludes  tails  liability  to  tarnish,  and 
thos  receiving  a  reddish  hop.  ^ 

COPPER  PYRrTEll    Prams  FntAMiDAUS. 

PyramSdal  Copper  Pyrltfli,  JIf.   Oetabedral  Copper  Pinrttea,  J.    Yellow  Copper  Pyrites.   Fyritooi  Cop- 
per.   Yellow  Copper  Ore.    Koptakiee,  IT.  end  I^    Culvre  Pjrrtteox. 

Primary  f army  a  square  octahedron ;  A :  A  (over  a  terminal  edsre) 
=109^  63^,  A  :  A  (over  a  basal  edge)  =108o  4(K,  Phillips.  Second- 
ary forms: 

2. 

^ ^^  3. 

1. 


A  :  e^=14(P  46';  e  :  ^  (over  k)=\QV^A%  over  base=126^  11'; 
^'  :  ef'  (over  a'')=108'^  IS',  a' :  a'=132'^  ly,  a"  :  a"=100o  44'. 
Cleavage  sometimes  distinct,  parallel  withe';  parallel  with  P,  in- 
distinct.    Compound  crystals :  1.  Com-" 
position  oi  the  third  kind — parallel  to  A, 

froducinga  form  resembling  fig.  129,  PI. 
I.  Very  complex  forms  result  when  this 
composition  takes  place,  parallel  to  each 
of  the  faces  A.  2.  Composition  of  the 
second  kind — parallel  to  e.  This  form  ^ 
is  represented  in  the  annexed  figure. 
A  repetition  of  this  composition  parallel 
to  each  of  the  terminal  edges,  produces 
some  of  the  most  singularly  complex  and 
interesting  forms  in  the  mineral  king- 
dom.* Imperfect  crystallizations :  glo- 
bular, botryoidal,  stalactitic,  and  other  shapes — texture  impalpable ; 
granular,  often  impalpable — ^particles  strongly  coherent. 

H.=3-5 — 4.  G.=4159— 4-169.  Lustre  metallic./"  i^^reaA:  green- 
ish-black— a  little  shining.^  (Color  brass-yellow )  subject  to  tarnish. 
Opaque.    Fracture  conchoidal,  uneven.    Rather  sectile. 


*  These  fiirms  haTe  been  accurately  delineated  and  described  by  Haiding^,  in  the  third 
volmne  ofBrewster's  Joomal,  ina  hi^y  finished  article  on  twin  crystals,  continued  fiom 
yoL  i,  of  the  same  Journal,  into  sertval  of  the  succeeding  volumes. 
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CtMMMfMfi,  aooordHur  to  H.  Bote,  (Aank  of  Ffafl.  9d  ser.  ▼&,  355,)  FUBm  (Ab- 


nail  of  FhiL  3d  Mr.  iii,  ^,)  Befthkr,  (Aon.  dM  Mines,  Tiii,  341,)  and  Thomaon,  (Bfin. 

i,e34.) 

/  Aaabcff.  ConwalL 

Bnlplrar,  35*87            <         34-46  36*3  34*655 

Copptg,  34*40  "V  \    _  31-20  32*1  33*640 

in»>  30^7     >  -*    **t  ^  *  •      '   31-5  31*535 

Earthy  matter,  0-37                       110  —                    0-555 

101-01,  R.  97-56,  P.  99-9,8.  100*385,  X 

Bdbre  the  blowpipe,  on  diarcoal,  it  Uackena,  but  beoomee  red  on  ooofing.  After  a 
eontiniied  heat,  it  ftMes  to  a  globule  which  ia  magrnetic  With  borax  it  afibrds  pore  cop- 
pery Diasolfee  in  nitric  acid,  excepting  the  iolphor,  forming  a  green  soliitian.  A  drop  of 
uquM  ammonia  changesit  to  a  deep  bli]e.\ 

Oml    Copper  ^yritea  b  the  principal  ore  of  copper  at  the  Comiah  mines.    It  is  there 


aaaodated  with  tm,  yariegated  coppiBr,  Titreoos  copper,  galena,  gray  copper,  and  bifida 
The  copper  beda  of  Fahlon  in  Sweiden,  are  composed  principal^  of  this  tire,  wfaidi  oc- 
curs in  large  masses,  sarroimded  hj  a  coating  of  seroentme,  and  mibedded  in  gneiss.  Aft 
BammelsMrg,  near  Goslar  in  the  Hartx,  it  fonns  a  bed  in  grajrwacke  slate,  uid  is  asso- 
ciated with  ironpyiites,  galena,  blende,  and  minute  portions  of  nlver  and  gold.  The  Kur- 
piins  mine  at  Fredbeig,  affords  well  ddfined  crystals.  It  occurs  also  in  the  Bannat,  Hun- 
gary, Thuringia,  dtc 

In  the  United  States  it  has  been  found  in  several  places,  but  nowhere  in  sufficient  abun- 
dance to  be  worked.  It  occurs  at  the  Southampton  Lead  Mines,  Mass.,  at  Turner's  falls 
on  the  Connecticut,  near  Deerfidd,  and  at  Hatndd  and  Sterling,  Mass. :  at  Strafford  and 
Shrewsbury  in  Vermont,  with  magnetic  {mites :  in  New  Hampshire,  at  FVanconia,  in 
gneiss ;  atXJnity,  on  the  estate  of  Jas.  Neaf ;  at  Warren,  on  Davis's  form  ;  at  E^ton,  two 
miles  northeast  of  Atkins's  tavern ;  at  Lyme,  east  of  east  village ;  at  Haverhill  and  dae- 
where:  in  Maine,  at  theLubec  lead  mines,  and  at  Dexter:  in  New  York,  at  the  Ancram 
lead  mine ;  five  miles  from  Rossie,  beyond  DeLong's  mills ;  at  the  Rossie  lead  mine  in 
cnrstals ;  and  in  crystals  and  massive  at  the  mine  near  Wurtzborough,  Sullivan  Ca:  in 
Virginia,  at  the  Fhenix  copper  mines,  Fauquier  Ca,  and  .the  Walton  gold  mine,  Lusene 
Ca:  in  the  Catoctin  Mts.,  Maryland,  and  between  Newmarket  and  Taneytown. 

Cornwall  has  hitherto  been  one  of  the  most  important  sources  of  copper.  The  foUow- 
ii^r  remarks  on  ths  mines  in  that  region,  are  cited  from  Allan's  Mineralogy,  p.  261 : 
''In  the  year  ending  30th  June,  1822,  104,522  tons  of  copper  ore  were  raised  in  Corn- 
wall, which  sold  for  £663,085,  and  yielded  9140  tons  of  pure  copper.  In  1826, 117306 
tons  were  raised,  which  sold  for  JC788,971,  and  jrielded  9026  tons  of  copper;  and  in 
1839,  137,357  tons  of  copper  cne  were  raised,  which  sold  for  JC825,612,  and  produced 
11 ,947  tons  of  metallic  copper.  The  wIk^  produce  of  Great  Britain  and  Ireland  anoounte 
to  about  14,500  tons  of  cc^yper,  five  sixths  of  which  thus  appear  to  be  raised  from  the 
mines  of  Cornwall  alone,  and  by  much  the  larger  portion,  no  doubt,  in  the  form  of  copper 
pyrites.  The  enormous  expense  of  fiiel  in  that  district,  and  the  difficulty  thoreby  occa- 
sioned of  keqnng  the  more  extensive  workings  free  of  water,  \a  however  a  most  seikiaB 
drawback  on  the  prefite  of  Cornish  mining. 

'*  Though  copper  pvrites  occurs  in  vast  profusion,  it  is  by  no  means  a  rich  ore ;  wbMi 
is  pick«i  tot  sale  at  Redruth  rardy  yielding  12,  generally  omy  7  or  8,  and  occasioQally  so 
littfe  as  3  or  4  per  cent  of  metal  tn  the  latter  case,  such  poverty  of  ore  is  oolv  made  up 
by  ite  facility  of  transport,  the  moderate  expense  of  fuel,  or  the  convenience  of  smelting. 

fite  richness  may  in  general  be  judged  of  bv  the  cobr ;  if  of  a  fiiw  vellow  hue,  and  yield* 
ing  readily  to  the  hammer,  it  may  be  considered  a  ^ood  ore ;  but  if  hard  and  pale-yelkiw» 
it  IS  assuredly  a  poor  one,  being  mixed  with  iron  pyntes.** 

Copper  pyrites  is  readily  distinguished  from  iron  pyrites,  which  it  somewhat  resemWias, 
by  ite  inferior  hardness ;  it  may  1^  cot  by  the  knife,  while  iron  pyrites  will  strike  fire  with 
the  steel  The  e£Eecte  of  nitric  acid  are  also  different  It  dififers  from  gold  in  being  bee- 
tle, ooaccoont  4^  wiiiohit  cannot  be  cut  off  in  slices,  like  the  latter  metal  ^\ 


Digitized  by 


Google 


ORDER  X.— GAUNEA. 


TIN  PYRITES.    CtnuTEi  cuwcut. 


Hexabednl  t>yitorae-Gliuioe,  M.    Sulptmiet  of  Tin,  P. 
lUuU  Ore.    ZiimkiM,  IT.    Stain  Sulfnrir^. 


Cupnoof  Snlpliarat  of  Tin,  Tkam*    B«0 


Primary  form^  the  cube.  Occurs  commonly  massive — strac- 
tnre  granular,  particles  strongly  coherent  ^ 

H.=4.  G.=4-3— 4-4.  Lw^^re  metallic.  StreakWdxk.  Color 
steel-gray  when  pure ;  often  yellowish  from  the  presence  of  copper 
pyrites.    Opaque.    JFVac/t/re  uneven.    Brittle. 

dfrnpontion,  according  to  IQa|aoth,  (Beit  ii,  357,  and  y,  3S8,) 

Sulphur,  35  90*5 


Tin, 

34 

26-5 

Copper, 

36 

3(H) 

Inm, 

S»97 

13H)-99 

<SRAY  COPPEl 


Bdbre  the  blowpipe  solphiir  is  expdled,  and  afterwards  a  Uack  sooriaceoiu  globnlB  10 
obtained.  Tbe  charcoal  is  eorered  with  the  ozyd  of  tin.  It  it  sblable  in  nitro-muriatio 
acid,  with  the  exception  of  a*  residoe  of  sulphur. 

Obs.  IhaM  species  has  been  observed  only  in  Coniwa]],  and  principally  at  Hull  Bock, 
in  the  parish  of  St  Agnes,  where  it  forms  a  considerable  vein,  and  is  accompanied  by  iron 
pyrites,  blende,  and  other  minerals.  It  frequently  has  the  appearance  of  bronze,  or  belf 
metal,  and  hence  the  name  bell  metal  ore. 

COPPER  ORET  Ctpetms  rmuHCDKua. 

Tfltndiedril  Dyitome^laoee,  JIT.  and  J.  Gray  Copper,  FableR,  P.  Bcliwarsera,  m  KopArfUilen, 
SehwanKiltlgers,  Hmm.    Cvivre  Oris,  If. 

Primary  form^  the  octahedron.  Sec* 
ondary  forms:  crjrstals  hemihedrally 
modified  ;  figs.  7,  16,  30,  32,  34,  35,  36. 
Cleavage  in  traces  parallel  to  the  faces 
of  the  octahedron.  Compound  crystals : 
composition  parallel  to  a  face  of  the  oc- 
tahedron. Imperfect  crystallizations: 
structure  granular — particles  of  various 
sizes,  often  impalpable,  strongly  con* 
nected. 

H.=3— 4.  G.=4-798— 6104,  Haidinger.  Lustre  metallic. 
Streak  sometimes  inclined  to  brown,  but  generally  the  same  as  the 
color.  Color  between  steel-grav  and  iron^lack.  Opaque.  FYao- 
ture  subconchoidal,  uneven.'   Rather  brittle. 
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Compontion,  ncoordiiig  to  H.  Roee,  (Pogg.  zr,  576,) 


Sulphur, 

Copper, 

Antunony, 

Arsenic, 

Iron, 

Zinc, 

Silver, 

Silica, 


Alfnce. 

Gendorf. 

Kapnlk. 

26-83 

26-33 

25*77 

40-60 

38-63 

37-98 

12-46 

16-52 

23-94 

10-19 

7-21 

2-88 

4-66 

4-89 

0-86 

3-69 

2-76 

7-29 

0-60 

2-37 

0^ 

0-41 

— 

99-44 


98-71 


99-34 


24-73 
34-48 
28-24 

2-27 
5-55 
4-97 


100^ 


A  Tariety  ftom  Guadalcantl  in  Spain,  containa  fiom  one  to  ten  per  cent  of  platinani; 
another  from  Hobenstein,  a  little  gold ;  and  another  from  Valdi  CaiieUo  in  Tnscanj,  2-70 
per  cent  of  mercuD^.  Their  comportment  before  the  blowpipe  is  somewhat  various.  They 
all  give  off  ftimes  of  antimony  and  arsenic,  finally  melt,  and  after  roasting,  affiird  a  glo- 
bule of  copper.  When  pulverized,  they  dissolve  with  a  little  residue  in  nitric  acid.  The 
■olution  has  a  brownish -green  color. 

Obs.  The  Cornish  mines,  near  St  Austle,  afford  large  tetrahedral  crystals ;  their  sor&ces 
are  cc^monly  rough  and  dull  More  brilliant  and  highly  modified  crystallixatioos  occv 
•A  Andrrasberg  in  the  Hartz,  Kremnitz  in  Hungary,  FVeiberg  in  Saxony,  Kapmk  in  IVui- 
•ylvania,  and  Dillenberg  in  Nassau.  Those  bdoufpng  to  the  Fahlerx  (gray  ore)  of  Wer- 
ner, have  a  steel-gray  color.  The  Schwarzerx  is  nearly  iron-black.  TTiis  variety  oc- 
curs principally  at  the  old  mine  of  Schwatz  in  the  Tyrd,  and  at  Kapnik  in  Traiuylvania; 
also  at  Clausthal  in  the  Hartz,  where  it  is  imbedded  m  red  manganese. 

It  is  associated  usually  with  copper  pjrrites,  and  is  worked  as  an  ore  of  eoppez. 

SUberfafderz.  The  silber£ahlerz  of  the  Germans,  or  arrentiferwa  grmf  eo^pftr  irrt,  is 
a  gray  copper  ore  in  which  part  of  the  copper  is  replaced  oy  silver.  It  occurs  m  tetiahe- 
drons  of  a  light  steel-gray  color ;  H.==r3— ^-5.  G.«=4-8— 51.  H.  Rose  obtained  for  ths 
composition  of  two  specimens  from  difierent  k>calities, 


Furetenbeif. 

Frelbeii. 

Sulf^ur, 

23-52 

21-17 

Antimony, 

26-63 

24  63 

Silver, 

17-71 

31-29 

Copper, 

25-53 

14-81 

Inm, 

3-72 

5-98 

Zinc, 

3-l(t=99-91 

j)-99=98«7 

easily  before  the  Uoi 

ivpipe,  giving  off  fumes  of 

aotimony.    Tklde  silver 

with  soda  aad  borax 


BOURNONITE.     CrntrrBS  RsaeAMouiasi 


Di-prtenatSc  Dyi 
en,  W.  Blelfalili 
ko-ooprlfl^  H, 


BM-Glance,  .V.      Triple  Bulpliurat.    EndalUoBlte.  Ba«nira.     Bcbwaia  ^mtAm- 
,  Bplwiglsnf  Meiers,  H§m$.    Bofamosit, /:,.    RaMerz.    AatUaoine  Satf£r^  rioia- 


Primary  form^  a  right  rectangular  prism.  Se- 
condary form  :  P  :  e=i:l33o  34',  P  :  e=l36<^  W, 
M  :  6=138°  iSi',  M :  e=131o  46 J^,  e :  e  (over  mW96^ 
31'.  Cleavage  parallel  with  m  and  Mi  and  P ;  m 
the  most  distinct :  also  in  traces  parallel  with  e. 
Compound  crystals :  composition  of  the  second 
kind,  parallel  to  e ;  cruciform  crystals  often  occur, 
resulting  from  this  kind  of  compoMtion.  These 
crystals  cross  at  angles  of  93^  4(y,  and  86°  2(K,  as 
necessarily  follows  urom  the  inclination  of  P  on  e. 
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Imperfect  crjfstallizaiunA:  stffS^fXfc&ghnMi^  particles  strongly 
connected. 

H.=2-5— 3.  G.=6-766,  Hatchett.  Lwtre  metallic.  Streak 
and  co^  steel-gray,  inclining  to  blackish  lead-gray,  or  iron-black. 
Opaque.    Fracture  conchoidal,  or  uneven.    Brittle. 

C— yotirigw,  aceording  to  H.  Rote,  (Pogf.  zr,  573,) 


8i^ar,  90-31 

AiitimaiiTy  36'98 

Lead,  40^ 

CoppflT,  ld*65^(NH)6 


It  decrepitateB  in  (he  blowpipe  flame  and  giyes  oS  white  inmes  of  snlphTir.  Ultimately,  ^ 
it  fuses  to  a  Uack  g^tde.  An  a  strong  heat,  the  charcoal  is  corered  with  ozyd  of  lead.  I 
It  leadilj  dissolves  m  nitric  Void.  / 


lfBadilj< 

Osa  The  finest  ciystalliiations  of  this  flp(|oies  oecw  in  the  mines  of  Neudorf  in  the 
Hartz,  where  they  occasionally  exceed  an  inch  in  diameter.  It  accompanies  quartz,  g;ray 
copper  ore,  and  phosphcoeseent  blende,  at  Kapnik  in  Transylvania,  in  flattened  oiysUds ; 
at  Servos  in  Piedmont,  it  is  associated  with  pead  spar  and  quarts.  Other  localities  are  at 
Braunsdorf  and  Gersdorf  in  Saxony,  Claustnal  and  Andreasbeiyf  in  the  Hartz,  dec ;  also 
RndelHon,  near  Sedrath  in  Cornwall,  where  it  was  first  ibund,  and  whence  it  was  called 
EndelUonite,  by  Count  Boumon.  It  has  since  been  named  in  hooor  of  this  distin- 
gmshed 


nute,  bv  Uou: 
minerMOfist 


ANTIMONIAL  COPPER  GLANCE. 
FikmsmMsl  Copper  Glapce,  Jfato- 

Massive  with  a  ihombio  cleavage. 

IL=>d.  G.«s5*7— 5*8.  Color  Uaekish  lead-gray.  PVaoture  coochoidal  to  uneven. 
Brittle. 

CaamntioHf  aeoordinf  to  Schrotter,  Sulphur  38*603,  antimony  16*647,  arseme  6*C36, 
lead  3^903,  copper  17-353,  iron  1*404,  water  3-307=:103*350. 

Ob&    Occurs  at  St  Gertraud  in  Carinthia. 


TENNANTITE.    Cmms  dodboabidkos. 

PyitantOliace,  Jf.  OBart.Joam.vll,M.  Oisokafivan. 

Prtmarvfarm^  the  rhombic  dodecahedron.  Secondary  famu : 
fi^  5,  6,  32,  36,  PI.  f.  Cleavage  parallel  with  the  feces  of  the 
primarv,  imperfect    Has  not  been  observed  massive; 

H.=3-6— 4.  G.=4-375— 4-491.  Zrtw^e  metallic,  fito-eoifc  red- 
dish-gray.    Color  blackish  lead-gray.    Fracture  uneven. 

Oompontion,  according  to  Phillms,  (PhiL  Ma^r.  x,  157,)  Co|^  45*33,  arsenic  11*84, 
iron  9*36,  sulphur  38*74,  silica  5.  mfore  the  blowpipe  it  decrefntates  slightly,  hums  with 
a  hlue  flune,  emits  copious  arsoiical  fbmes  having  an  alHaoeous  odor,  and  miaUy  fuses  to 
a  Uack  scoria,  which  acts  upon  the  magnet 

Oss.  This  species  has  ooJy  been  observed  in  the  Cornish  mines,  |Murticulariy  near  Red- 
ruth and  St  Day.  It  conunonly  oecun  in  very  splendent  crystals  mvesting  other  otw  of 
copper. 
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VITREOUS  COPPER.    Ctpritm 

Piimatic  Copper-Glance,  Jir.  Sulptniret  of  Copper.  Dlsulphoret  of  Copper,  JIf.  Glaace  Copper.  KMp- 
Ai^a*,  W.    KaptoglaoK,  Haua.  and  L*    CalTre-8ulAir«,  K. 

Primary  form^  a  right  rhombic  prism ;  M :  M 
=119°  35'.  Secondary  form :  t :  0=117^  KK. 
M  :  e=152o  41',  M  :  e'=122o  44/,  Cleavage  in- 
distinct parallel  to  M.  Compound  crystah  : 
stellated  forms  similar  to  those  of  Arragonite ; 
very  frequent.  Imperfect  crystallizations:  struc- 
ture granular,  particles  of  various  sizes,  usually 
small  and  often  impalpable^ 

H.=2-6— 3.  G.=5-5—5«;  5-7022,  Thomson. 
Lustre  metallic.    Streak  and  color  blackish  lead- 

ffray ;  often  tarnished  blue  or  green ;  streak  sometimes  shining. 

FSracture  conchoidal.    Sectile. 

CompomtuMh  according  to  KlaproUi  (Beit  ii,  276,  and  iv,  37)  and  Thomson,  (Mm.  i, 
599,) 

ComwaU. 
Sulphur,  18-50  2SM)  20-62 

Copper,  78-50  76-5  7716 

lion,  2*25  0-5  1*45 

SiUca,  0-75— 100,  K.        — =99,  K.  — — =99^,  T. 

In  the  oxydizinpr  flame  of  the  hlowpipe  it  melts,  gives  out  ftimes  of  sobhar,  and  emits 

Slowing  drops  with  a  noise,  coloring  the  flame  at  the  same  time  bine.  In  the  ledocimp 
ame  it  becomes  covered  with  a  coating  and  does  not  mdt  If  the  sulphur  is  driven  oC 
a  globule  of  copper  remains.  In  heated  nitric  acid  the  copper  is  dissolved,  and  the  solo- 
lutAon  assumes  a  green  color ;  the  sulphur  is  precipitated. 

,  Obs.  G)mwall  aflords  splendid  crystals  of  this  species,  where  it  occurs  in  veina  and 
beds  with  other  ores  of  copper.  Some  of  the  Cornish  collections  contain  deguit  suites  of 
this  beautiful  mineral  Tiie  compact  and  massive  varieties  occur  in  Siberia,  Uesae,  Saz- 
oov,  the  Bannat,  &c 

In  the  United  States,  compact  varieties  occur  in  the  red  sandstone  formation  at  Sims- 
bury  and  Cheshire,  Conn. ;  also  at  Schuyler's  mines,  N.  Y.  A  fine  vein  has  lately  been 
discovered  at  Bristol,  Conn.  In  Virginia,  it  occurs  in  the  U.  S.  copper  mine  district,  Bloa 
Ridge,  Orange  Co.  Between  New  Market  and  Tkneytown,  Maryland,  east  <^  the  Mba- 
ocacey,  associated  with  copper  pyrites. 

The  argent  en  epi«  or  Cuivre  spiciforme  of  Haiiy,  which  is  mere^  vegetafafe  matter  im- 
pregnated with  thik  ore,  occurs  at  Mahoopeny,  Penn. 


BLUE  COPPER.   Ctpwtes  uvidus. 
Kupferindig. 

Massive  ;  in  spheroidal  forms  with  a  crystalline  surface. 
G.=3-8 — 3-82.     Lustre  resinous,  faint    Streak  lead-gray,  shi- 
ning.    Color  indigo-blue  or  darker.    Opaque.    Sectile. 

Compontion,  according  to  Walchner,  Copper  64-T7,  sulphur  32-64,  lead  1-05,  iran.<h44K 
Before  the  blowpipe  it  bums,  before  becoming  red  hot,  with  a  blue  flame,  and  fain  to 
a  globule,  which  is  strongly  agitated  and  emits  sparks ;  finally  it  yields  a  button  of  eoopm. 
Obs.    Occurs  with  other  copper  ores  at  the  Hausbade  mine  near  Badenweikr ;  ana  ac- 
cording to  Covelli,  at  Vesuvius. 
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SELENID  OF  COPPER.    Ctfiutes  selknioub. 

Massive.    Lustre  metallic.    Color  silver-white.    Streak  shining. 

ComfmtUm,  according  to  Berzelius,  Sdeniam  40,  copper  64. 

Beibro  the  blowpipe  it  gives  off  the  odor  of  sdenium  and  ftnes  to  a  gray  bead.    With 
■»da  it  is  redueed. 
Obs.    Occurs  at  Skiikenun  in  Sweden. 

ANTIMONIAL  COPPER. 

SnlplMiiet  oC  Copper  and  Anttmony,  H.  Ro$»^  Pogg.  zxzv,  357.    Kapferantimoiiglanz. 

Occurs  in  small  aggregated  prisms,  which,  according  to  G. 
Rose,  are  right  rhombic,  with  their  edges  deeply  truncated. 

H.=3--4.  G.  at  least  4-474.  Lustre  metallic.  Streak  black. 
Color  between  lead-gray  and  iron-gray.  Opaque.  Fracture  con- 
choidal. 

CompoMitim,  according  to  H.  Roee,  Copper  24*46,  iron  1*39,  antimonj  46*81,  lead  0*56, 
sulphnr  26*343=99*56.  The  iron  is  supix^ed  to  exist  in  it,  in  the  state  of  pyritous  cop»per, 
and  the  lead,  in  that  of  feather  ore.    It  is  always  covered  with  a  coat  of  com>er  pyrites. 

Oas.    It  occurs  in  nests  in  the  mine  of  gray  antimony,  at  Wolfsberg  in  the  Hartz. 

SELENSILVER.    IjUNTTes  seunious. 

Primary  form,  the  cube.     Cleavage  cubic,  perfect. 
H.=2*5.     G.=80.     Lustre  metallic.     Color  and  streak  iron- 
black. 

Comptmtion,  according  to  G.  Rose,  (Pogg.  xiv,  471,)  SUver  65*56,  lead  4*91,  seleniunv 
29*53=100. 

Before  the  blowinpe  on  charcoal  it  mdts  easily  m  the  outer  flame ;  in  the  inner  with 
some  intumescence.    With  soda  and  borax  it  yields  a  bead  of  silver. 

Oss.    Occurs  at  Tilkerode  in  the  Hartz. 

According  to  Del  Rio  another  selenid  of  silver  occurs  at  Tasco  in  Mexico,  crystallized 
in  hexagoniu  tables. 

EUCAIRITE.    LcNiTES  Beszeui. 

Belcniiim  of  SUver  and  Copper,  P.  Argentlferooi  Selenlet  of  Copper.  Eukalrile,  Benelius  and  L  . 
SeienkaptoaUber  ^  tks  Otrmmu.    Coivie  BdlcnlA  Argeotal,  H, 

Massive ;  in  black  metallic  films,  staining  the  calcareous  spar  in 
which  it  is  contained. 

Soft.  Lustre  metallic.  Streak  shining.  Color  between  silver- 
white  and  lead-gray. 

Compoaitum,  according  to  Berzelius,  (Afhand.  vi,  42,)  Selenium  26,  copper  23-05, 
silver  38-93,  foreign  earthy  matter  8-90=96-88.  ^  ^     .  t.    ^     ^       ^ 

Before  the  blowpipe  it  gives  out  copious  fumes  of  selemum,  attended  with  the  odor  of 
horse-ndish ;  and  on  charcoal,  fuses  readily  to  a  gray  metallic  globule,  which  cofors 
boiax  green,  leaving  a  bead  of  aelenid  of  silver.    It  dfisolvee  in  boiling  nitric  acid. 

Obs.  It  has  been  found  only  m  small  quantities  in  the  Skrikerum  cof^ier  mme  in  Sma- 
land,  Sweden,  in  a  serpentine  kind  of  rock,  imbedded  in  calcareous  spar.  It  was  discov- 
ered and  analyzed  by  tezeHus,  and  named  from  n  and  Koipos,  opportunely,  because  the 
mineral  was  found  soon  after  the  discovery  of  the  metal  sel^um. 
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STROMEYERTTE.    JjnoTEa  evmxnaam. 


AHltlftwwM  Comr^ltAOV,  J*  8«lpl»-Ctt|«lts  of  flBvw,  TVm.  AhmmI AvMt  Bolpbv 
p«r.  Oinreoos  BoMiirct  of  flUvw.  Bt^ifbutft  9t  Mver  Md  Copper.  ■»■  liinftnlni  irj 
flM«f.   OBlnt  Bvlnirt  Aifmtilira. 


k  Aigcntilirt. 

M&flBive;  impalpable. 

H.=3— 4.  G.=4-268.  Lustre  metallic.  Streak  Onning.  Cohr 
steel-gray.    Fracture  rabcoDchoidal.    Sectile. 

CmnpatUion^  Acoordinjr  to  SCrameTer,  (GObeft't  Amufai,  Ihr,  1142)  S^^^^  15-783, 
aOrer  52^72,  cof^  30-478,  iron  0'333s=98-865.  Easly  fbnble.  The  Uoe  tolntkxi, 
obtained  with  nitno  add,  afibrds  indicatkne  of  copper,  wiien  a  plaia  of  inn  ii  £pped  into 
it,  and  also  praoipitalee  dlTcr  upon  an  immened  copper  plate. 

Om  Hut  flpeeiM  is  of  rare  ocoonenee.  Itia  Kmndanociated  with  camMrpynteaat 
Schlangenbof ,  near  Colxtan  in  Siberia.  A  yariety  haa  been  obeerred  at  CombavaUa  in 
Peru,  which  containa  aomo  inm.  It  was  first  described  and  recognised  as  a  distinct  spe- 
cies by  Stromejer. 

VITREOUS  SILVER.    Loinns  dodbcabbbmi. 
Rexahedrtl  BUv«r•61anc^  M.  and  J,    Bolpteret  of  BUrv,  Vitreous  SflTor,  P.    ObMR,  Bmu.   80- 

Primary  form^  tbe  rhombic  dodecahedron.  Secmdary  formu : 
figures  1 — 9,  inclusive,  Plate  I,  also  14, 16,  16.  Cleavage  dodeca- 
hedral  in  traces.  Imperfect  crystaUizatione :  reticulated,  arbo- 
rescent, and  filiform;  also  amorphous. 

H.=2— 26.  G.=7196— 7-366.  JLw/rfl  metallic.  iStreaksDd 
color  blackish  lead  gray ;  streak  shining.  Opaque.  Fracture 
small  subconchoidal,  uneven. 

Compontian,  according  to  Klapcoth,  (Beit  i,  158,)  Silver  85,  and  solphur  15^^100.  A 
fn^ljoeni  before  the  blowpipe  intomesces,  and  soon  afibrds  a  globule  of  silrer.  It  is  sofai- 
ble  in  dilute  nitno  acid,  and  when  isolated  and  nibbed,  acquires  resinous  dectridtj. 

OssL  Hiis  important  ore  of  silver  occurs  in  Europe,  principally  at  Annaberg,  Joachim- 
stahl,  and  other  minea  of  the  Erxgebiffe,  at  Schemnitx  and  luremnitx  in  Hungaiy,  and  at 
Freib^.  At  the  last  place  it  accompanies  other  silver  oces,  in  veins  traversing  giwaw. 
Tlie  silver  of  Mexico  is  obtained  principaUv  fnm  this  ore. 

A  mass  of  sulphuret  of  silver  is  stated  by  Troost  to  have  been  5nmd  in  Sparta,  Ten- 
nessee ;  it  also  occurs  with  native  silver  and  copper  in  Nottheni  Michigan.  A  silver  on, 
not  yet  analysed,  occurs,  according  to  Jackson,  with  gray  antimony,  at  Comiah,  N.  H. 


TELLURIC  SILVER.    Umrm  TEuummaoa 
BMtaretorSOver,  TlMS.   TeUowHbtr  ^f  ijto  Otrmmt- 

In  coarse-grained  masses. 

H.=2— 2-6.    G.=8-31— 8-33.    l4<*/re  metallic    Cofor  between 
lead-gray  and  steel-gray. 

iron  0-50— 99-71.  A  variety  ftomNagyag  has  been  described  by  W.Pets,  (Fogg,  lvii,467,) 
consisting  of  SUver  46-76,  gold  18«6,  tdlorium  34-9a  The  first  variety  haa  Q.«8-dl— 
8^ ;  the  second,  G.«8-79— 8*8S. 

Before  the  blowpipe,  on  charoeal,  it  fives  to  a  black  globale,  winch  on  cooUBg,  alter  tfaa 
action  of  the  reducing  flaBie»piieMiit8poii^«rdeiidritfli  of  sihwott  its  Milkee.    Wbea 
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iMtadkaglsMtiiUhmeltiMkil^fef  aydlowcolortothegb^    FiMtd  with  cubo- 
nate  of  toda  a  globule  of  pure  ailver  is  obtained. 

Om.    It  ocean  iatlie  new  mine  of  Savodinaki,  about  forty  wents  fiom  the  rioh  ailTer 
mine  of  Siimnowiki,  on  the  nver  Bufihtbonna  in  Sibena,  where  it  is  l(M]^ 
emitaininf  SMaU  ffoantitiwi  of  inm  pyrites.  Mack  Uende,  and  copper  pyrites.    Specimens 
in  the  moseum  of  Barnaul,  on  the  Ob,  where  this  mineral  was  first  observed,  are  a  oahic 
foot  in  sise.    It  was  first  described  and  analysed  by  G.Rose. 

POLYBASITE.    Lcnons  KHoiooHBDmiTs. 
Bksnbotwdial  MaJaa^Glancs,  JIf. 


Primary  fwm^  a  rhombohedron.  Usually  in  short  tabular  hex- 
agonal prisms.  Terminal  planes  striated  parallel  to  the  alternate 
terminal  edges.     Cleavage  not  observable.    Also  massive. 

H.=2— 3.  G.=6-214.  Iiw*fr«  metallic.  Streak  hlsick.  Color 
iron-black.    Opaque.    Fracture  uneven. 

C&mp»$iHon,  according  to  H.  Rose,  (Pogg.  zv,  575,) 

Dumifo. 

Sulphur,  17-04 

Silver,  64-29 

Antimcny,  5H)9 
Arsenic,  3*74 

Copper,  9"93 
Iran,  <H>6»  100-15 

Om.  It  €>eems  in  the  mine  at  Gnanajcaato  and  Gandahipe  y  Caho  in  Mezieo ;  also  at 
Onansamez  inDorango,  with  oo|>per  pyrites  and  calcareous  spar. 

The  name  Polybi^te  is  deoved  torn  woXvf,  much,  and  tf«ac(,  hate,  in  allusion  to  the 
large  amount  of  th^^ase  suJ^uret  of  silver,  as  compared  with  the  acids,  the  sulphurets  of 
arsenic  and  antimoRy. 


BRITTLE  SILVER  ORE.    LuNms  khombicus. 

PrinuUic  Melane^Uuice,  JV.  Brittle  Sflyer  Olanoe.  BlMk  SOirw.  Brittle  SalplrarBC  at  Mwrn. 
Tdialplio-Antlinoiitete  of  Silver.  Sprfidgluen,  IT.  Bpcddgluafln,  iTimt.  AfpntNoIr,  Al|eotA■Cl- 
lBonl6  Balphar^  Noir,  IT.   Argent  8iilplmr«  rrtgile. 

Primary  fomij  a  right  rhombic  prism ;  M :  M 
=1160  2%  M  :  e=142o  ICK,  e  :  e=13(P  IB'  and 
104°  19^,  a  :  a  (over  e)=107o  29^,  P :  a=126o  6  J'. 
Cleavage  imperfect  and  interrupted,  parallel  to  M 
and  €.  Compound  crystals  :  composition  of  the 
Jirsi  kindj  producing  forms  similar  to  those  of 
white  lead  ore  ^and  Arragonite ;  very  frequent. 
Imperfect  crystallizations:  structure  granular — 
particles  strongly  coherent 

H.=2— 2-5.  G.=6-269,  specimen  from  Pri- 
bram. Lustre  metallic  Streak  ejA  Color  iron- 
black.    Fracture  uneven.    Sectile. 

Ccmpotition,  according  to  Rose,  (Po^jr.  zv,  475,)  Sulphtir  16*43,  antimonj  14*66,  silver 
68*54,  copper  0*64«=rl00^.  Before  the  bbwpipe  it  ihses  and  gives  out  fines  of  sutpfaur 
SBid  antimoiiv,  and  is  reduced  to  a  darit  colored  metallic  g^b^  which  may  be  Affthsr 
reduced  by  the  addition  of  soda  or  silica.    Soluble  in  dilute  nitne  acid. 
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Obil  It  occurs  in  Tein«  witfa  olhw  mtftr  ores  nt  FVeibttg,  Schneeberg,  and  Johmn- 
reargeuBiAdt  in  Saxony,  at  Ptzibram  and  Ratiebonits  in  Bohemia,  at  Seheeinitz  and 
Kfvmnitx  in  Hangar^,  at  Andreasberg  in  the  Hartx,  at  Zaeatecas  in  Mezioo,  and  in  Pan. 

The  sckwmrxg^ttjfem,  of  Werner,  inclodee  the  oompact  Tarieties  of  this  qiecies,  and 
hia  ueim^gultigerz  is  merely  a  mechanical  miztme  of  brittle  silfer,  galena,  and  gny 
antimony. 

It  is  a  valuable  ore  of  silver. 


ANTIMONIAL  SULPHURET  OF  SILVER    Luirms  pkeitomus. 

Perttomons  AndiDoinr-Glaiice,  M^   Bolpbnrec  of  Silver  tod  Antimony,  P.    Sdiwafti 
niifMM.    Silber  oad  AntlaMa.    Aigem  BolftirA  Andmoaiftre  et  Oophftre,  Lnf. 

Primary  formj  a  right  rhombic  prism; 
M  :  M=100o  8^  Secondary  form :  a  :  a= 
180^  8',  a"  :  a''=122^  15',  « :  a''=118o  53/^  ji .  ^ 
=146°  3(y,  M :  c^'izzieoo  30',  M  :  ^^^'=170^  lO', 
M,  longitndiually  striated.  Cleavage  perfect, 
parallel  with  M. 

H.=2— 2-5.  G.=5-6— 6-2;  6194,  Haus- 
manD.  Lustre  metallic.  Color  and  streak 
light  steel-gray,  inclining  to  silver-white,  also 
blackish  lead-gray.  Yields  easily  to  the  knife, 
and  is  rather  brittle.  Fracture  concboidai— 
uneven. 

'  CsMtpasifiofi,  according  to  W6hler,  (Pogg.  zhri,  157, 1839,) 

saver,  2218  23-78 

Lead,  3000  30O8 

Antimony,  27-72  27*05  % 

Sulphur,  18-77  18-72 

Iron,  0-11  

Copper,  1-22^=10000  _«=99-60 

BelDie  the  blowpipe  it  emits  copious  idiite  vapon  and  a  slight  sulphareoas  odor,  aflv 
which,  a  white  metallic  globule  remains. 

Om.  Occurs  with  vitreous  silver,  spathic  iron,  and  galena,  in  the  Himmebfarst  mine, 
at  Fmberf  in  Sazonv,  and  Kapnik  in  Transylvania. 

An  antunonial  8Ul|]^urst  of  silver  is  said  to  occur  with  native  silver  and  native  oopper 
at  the  copper  mines  in  Michigan. 

STERNBERGITE.    Lunitbs  foluceos. 
HMingtrt  Edin.  PliU.  Tnna.  xi,  1,  and  Brewster's  Joornil,  vli,  9IS. 

Primary  form,  a  right  rhombic  prism ; 
M  :  M=ll9o  30/.  Secondary  form  :  M:€ 
_  =120°  15^  e  :  e=l  18^     Cleavage :  basal 

highly  eminent.  Commonly  in  implanted  crystals,  forming  rose-like 
agfifregations.    The  crystals  are  sometimes  compound. 

H.=l— 1-6.  G.=4-216.  LM*/rer  of  P,  highly  metallic.  Streak 
black.  Color  pinchbeck-brown,  with  occasionally  a  violet-blae 
tarnish  on  e.  Opaque.  Thin  laminae  flexible ;  may  be  smoothed 
down  by  the  nail  when  bent,  and  in  this  respect  resembles  tin-foil. 
Yery  sectile.  Leaves  traces  on  paper  like  plumbago,  which  may  be 
removed  by  caoutchouc. 
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C&mfontkm,  aooordiiig  to  Ttol  Zippe,  of  Pragae,  (Poggf*  zxyui  680^)  Silver  33*3,  iron 
36,  and  sulphur  30»99*2. 

Heated  in  a  fflass  tube  it  gives  off  a  sulphureous  odor,  loses  its  lustre,  and  becomes 
dark-gray  and  viable.  On  charcoal,  before  the  blowpipe,  it  bums  with  a  blue  flame,  and 
melts  to  a  globule  which  is  generally  hollow,  has  a  crystalline  surface,  and  is  covered 
with  metallic  silver.  This  globule  acts  on  the  magnetic  needle,  and  exhibits  the  proper- 
ties of  sulphuret  of  iron.    With  borax,  a  globule  of  silver  may  be  obtained 

Obs.  It  occurs  with  ores  of  silver,  particularly  the  red  and  brittle  silver  ores,  at  Joa- 
chimstahl  in  Bohemia.  It  was  first  noticed  by  llaidinger  in  a  specimen  in  the  public  col- 
lection at  Prague,  of  which  Count  Caspar  Sternberg  is  the  patron  and  supporter,  and 
named  by  him  in  honor  of  this  talented  nobleman. 

FLEXIBLE   SILVER  ORE.     Lunttes  rhomboideus. 
Ferro-^ulpbnret  of  BUver.    Argent  SalAir«  Flexible,  Bowmon' 

Occurs  in  small  tabular  crystals,  whose  primary  form,  according 
to  Brooke,  is  a  right  rhomboidal  prism  ;  M  :  T=125°.  Cleavage 
highly  perfect  in  one  direction.   *  Also  massive. 

Very  soft,  yields  readily  to  the  knife.  Lustre  metallic.  Streak 
shining  Color  externally  nearly  black.  Opaque.  Flexible  in 
thin  laminae. 

Consists,  according  to  WoUaston,  of  silver,  sulphur,  and  a  little  iron. 
Ob&    This  rare  species  has  been  found  in  small  quantities  at  Himmelsfurst  in  Saxonyy 
and  in  Hungary. 

XANTHOKON. 


Brtitkaufty  J.  f.  prakt.  Cbem.  xx,  ftt. 

In  renifiirm  masses,  with  the  interior  consisting  of  minute  crystals. 

H.=3.  G.=4-1I2— 4-159.  Co^  dull-red  to  clove-brown;  crystals  orange-ydlow  on 
the  edgM  by  transmitted  light    Streak-powder  yellow. 

Contains  59*1  per  cent  of  silver ;  the  rest  is  arsenic  and  sulphur. 

Obs.  Occurs  with  brittle  silver  ore  at  the  Himmelsfurst  mine,  in  the  neighborhood  of 
Freiberg.  It  was  named  by  Ih^ithaupt,  in  allusion  to  its  yellow  powder,  from  ^avSos,  yeU 
lou>9  9jia  Kopts,  poujder>  B  a^a.^ —       • 


GRA 


IS  DIATOMUS. 


PrisDstoldal  Antimony-Glance,  JT.  Sulphuret  of  Antimony,  P.  Beaqulmilphid  of  Antlmoiiy,  Tk^m. 
GrausplenKlaBen,  W.  Graiuplengianzen,  Hama.  Andmonglanz.  AnUmolne  Sulfur^,  H.  Sttbhun, 
£ri/i^.  HXarvd^oX/ioy.     Leo  Ruber.    Plombum  Nlgnim,  r$tr.    Lupus  Meullomm.    {jilek^m.) 


Primary  form^  a  right  rhombic  prism ;  M  :  M=90o 
45^.  Secondary  form:  M  :  e=145o  29^,  e  :  e=109o  16', 
and  108^  KV.  Lateral  planes  deeply  striated  longitudi- 
nally. Cleavage  highly  perfect,  parallel  with  the  short- 
er aiagonal.  Imperfect  crystallizations:  columnar, 
particles  of  various  sizes,  usually  thin ;  granular — im- 
palpable. 

H.=2.  G.=4'5l6,  Hauy;  4-62,  Mohs.  Lustre  me- 
tallic. Streak  and  color  lead-gray,  inclining  to  steel- 
ffray :  subject  to  tarnish.  Fracture  small  subconchoi- 
dal.    Sectile.    Thin  laminae  a  little  flexible. 


.^ 


M 


^xZ 


Digitized  by 


Google 


49S  DESCRIPTIVE  MINBRALOG7. 

CoffUMfftliM,  aoooniiif  to  Dftry,  Bttgamxk^  (Cben.  Opu.  n,  167,)  Mid  Thamtmm, 

(Mm.  h  86,) 

Antimony,  74-06  74  73-77 

Sulphur,  25-94»100,D.       36-^100,  a       26-33-rlOO,  T. 

Fuses  readily  in  the  flame  of  a  candle ;  before  the  blowpipe  it  is  abaodbed  by  the  chac^ 
ooal,  ftm^tting  white  fumei  and  a  stiocig  aulphureous  odor. 

Obil  Gray  anfimon?  occurs  with  spathic  iron  in  beds*  but  gemnXtj  in  Tflmfr  It  is 
oHea  associated  with  blende,  heavy  spar,  and  quartz. 

It  is  met  with  in  veins  at  Wolfrberg,  in  the  county  of  Stollbeq^  in  the  Hartz,  and  at  Fo»- 
sing,  near  Presbuiv  in  Hunmy.  Its  most  celebrated  localities,  however,  are  Felsobanyay 
Schonnitx,  and  I&emnitz  m  Hungary,  where  it  often  occurs  in  diverging  prisms,  several 
inches  loi^,  accompanied  by  crystals  of  heavy  qmr  and  other  nuneral  species.  In  Dom- 
friesshire  it  occurs  fibrous  and  laminated ;  in  Cornwall  massive ;  and  compact  at  BCagw- 
ka  in  Hunsrary. 

In  the  United  States,  it  occurs  at  Camel,  Fenobscot  Co.,  Me.,  and  at  Gonuflh  and 
Lyme,  N.  H. ;  also  at  <«  Soldier's  Delight,"  Md. 

This  ore  affords  neaiiy  all  the  antimony  of  commerce.  The  crude  antimony  o£  te 
■hops  is  obtained  by  simple  fusion,  which  separates  the  accompanying  rock.  Ffom  this 
product,  most  of  the  pharmaceutical  preparations  of  anthnony  are  made,  and  the  pan 
metal  extracted.  This  ore  was  employed  by  the  ancients  lor  cokxing  the  hair,  eyabvows, 
eyelashes,  and  edges  of  the  lids ;  and  as  this  last  application  was  intended  to  u 
apparent  size  of  the  eye,  they  called  the  ore  vXmrvS^BaXnov,  from  vXmrvf,  breadS 

(i«(,  eye.    According  to  Dioscorides,  it  was  prepared  for  this  purpose  by  enckx 
ump  of  dou^,  and  then  burning  it  in  the  coals  till  reduced  to  a  cinder.    It  was  i 
tinguished  with  milk  and  wine,  and  again  placed  upon  ooak  and  bbwn  tHl  i     '^ 
ler  which  the  heat  was  discontinued,  1^  as  Pliny  says,  **  plumbum  fiat,**  it  i 
From  this  we  majr  infer,  that  the  metal  antimony  was  occasionaUy  seen  by  1 
though  not  reoogmzed  by  them  as  distinct  from  lead.    (Moore*s  An.  Min^  p.  52.) 


BESTHIERITE.   LrcrrflsBnT 
HafaVagaHs  ^  Bgrtkier.     BaOAmk,  Uggmierf- 

In  elongated  prisms  or  massire ;  a  longitudinal  cleavage  rather 
distinct. 

Lustre  metallic,  less  splendent  than  gray  antimony.  Color  dark 
steel-^ay,  inclining  to  pijichMck-brown ;  surface  often  coyered 
with  iridescent  spots.  .    )  j^  %**  ■ 

Compimtion,  according  to  Berthier,  (Ann.  de  Ch.  et  de  Fh.  zzzv,  351,}  Sulflrant  of 
antimony  73-22,  sulphuret  of  iron  26*78. 

Fuses  readily  before  the  blowpipe,  gives  out  fumes  of  antimeny,  and  fonns  a  black  ala^ 
which  acts  on  the  magnet  Ihssolyes  readily  in  muriatic  aci<C  ginog  out  sulphuretted 
hydrogen. 

Ob&  It  ocean  at  Chaxelles  in  Aufergne,  associated  with  qoaitz,  caleareoos  spar,  aad 
iron  pyrites.  It  yields  antimony  of  so  inferior  quality,  that  manufrtoturers  cannot  use  it. 
It  was  first  reoogmzed  and  analyzed  by  Berthier. 

Berthier  has  lately  deeaibed  two  other  cms  of  antimoir^,  (Mamoirei  pwr  Bevtkier,  ii, 
273,)  which  haye  the  following  characters : 

llie  first  has  a  fibrous,  or  feathery  teztare,'croe8  fracture  giinular,  and  almost  didL  TW 
color  is  myish-blue,  but  less  Uue  and  having  less  lustre  £an  gzmy  antinoiKy.  Cosipssi- 
Hon,  Scui^uret  of  antimony  84*3,  and  sulphuret  of  inn  15*7.  It  ocean  m  tba  mme  of 
Martouret  near  ChaieUe. 

Hie  other  has  an  iron-gray  oolor,  or  approaohflw  branse,  and  a  gramkir«iid  fitawt 
structure.  C^mpoftfton,  Sul^ihuret  dT  antunony  8(F6,  and  sidpfaaret  of  iroo  1$^  It  is 
feund  at  Anglar  in  the  dspartooent  of  La  Crease. 
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GEOCRONITE.   ^LrcmtSTAiiBnaii. 
G«Qkroiat,«MMMViK*V.Ae.B.183B,p.l84.     Kfibikkadt*,  d^fto. 

Massive,  with  imperfect  cleavan  in  one  direction.  Also  granu- 
lar or  earthy.  H.^2— 2-5.  G.=6-88,  Geocronite ;  6-407,  Kilbrick- 
enite.  jLn^/re  metallic.  /StrrraJS;  and  co/or  light  lead-gray — ^grayish- 
blue.    Fracture  uneven. 

Composition,  •eeordiiig  to  Syanberg,  Sauvage,  and  Apjohn* 


Bala.                       OalUda.                  KUbdeta. 

Lead, 

66-459                      64-89                      68-87 

Iron, 

0-417                      0-38 

Copper, 

1-514                       1-60 

Zinc, 

0-111                       

Antimaiiy, 

9-576                      16-00                      14^39 

Araenio, 

4-695                      

Sn^ur, 

16-262»99-097,St.  16-90-i99-39,  Sao.  16-36^100,  Ap. 

Tbe  ora  tnm  GaDicia,  analvxed  by  SauTago.  and  the  KilbrickeDite  of  Aniolm,  appear 
to  belong:  to  thia  ipeciei.    In  mat  fitiin  Sala,  part  of  the  antimony  ia  replaced  by  arsenic. 

Fwea  readily  before  the  blowpipe,  giTes  off  fbrnea  of  antimony,  and  colors  the  charcoal 
anmnd,  yellow. 

Oaa  Geocronite  comes  from  the  silyer  mines  of  Sala,  at  Toi;|[schakts,  Sweden.  Tbe 
ore  analysed  by  Sauva^  occurs  in  ^rallicia,  at  Meredo  in  Spain,  m  nodules  in  galena ;  it 
erombles  easily  and  soils  the  fii^^ers.  The  Kilbrickenite  is  fiom  Kilbricken,  Clare  Ca, 
IreUmd.  The  name  feocronite  is  dadved  from  yn,  eorth,  and  xP^^f*  Saturn^  the  alche- 
"I'rtifi*  B*F**^  for  lead. 

ZCNKENITE.    LrcrrBs  Zinkkni. 

O.  AtfM,  Pogg.  TiL    Brewstsr'i  Joumal,  ▼!,  17. 

^  Primary  form^  a  hexagonal  prism.  Secondary  form :  the  pri- 
mary terminated  by  a  low  hexagonal  pyramid.  P  :  e=102°  42^. 
Lateral  faces  longitudinally  striated.  G.  Rose  found,  in  some  in- 
stances, the  interracial  angle  M :  M  equal  to  12(P  39^,  and  hence 
conjectures,  that  the  primary  is  a  rhombic  prism  of  this  angle,  and 
that  the  observed  crystals  are  compound  forms  similar  to  ng.  3  or 
6,  PI.  lY.  The  crystals  are  usually  in  groups,  sometimes  forming 
fibrous  and  massive  varieties.     Cleavage  not  observable. 

H.=3— 3-6.  G.=6-303.  Lustre  metallic.  Streak  and  color 
steel-gray.    Opaque.    Fracture  uneven. 

CompooUion,  aecordinjj^  to  H.  Roae,  (Pogg.  viii,  990  Snlphnr  32-58,  lead  31'64>  copper 
0^,  antimony  44-39«99'23.  Heated  alone  on  charcoal  it  decrepitates  briskly,  and  ftises 
as  readily  as  gray  antimooy,  afibrdinff  small  metallic  globules,  which  are  soon  Tolatilized, 
and  the  chan^  is  coyerea  with  a  iniite  coating  of  ozyd  of  lead.  With  carbonate  of  soda 
It  yields  globnles  of  metallic  lead. 

Ob&  It  occurs  in  the  antimony  mine  of  Wolfibeig  in  the  Hartz.  Its  groiqM  of  oolum- 
nar  crystals  occur  on  a  massite  variety  of  the  same  species  in  quarts.  These  ciystals  some- 
limea  exceed  half  an  inch  in  length,  and  have  a  bnadth  of  two  or  three  lines :  but  fre- 
cnwntly  they  axe  extremely  thin  and  form  fibrous  masses.  It  was  named  in  compument  lo 
Mr.  Zmken,  the  director  of  the  Anhalt  mines,  by  Dr.  G^  Rose,  to  whom  we  are  indehtwd 
te  the  first  descriptioD  of  it 

It  muoh  resembles  (piy  antimony  and  Bonrnofitoi  but  may  ba  distingiiiihad  by  itasopa^ 
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PLAGIONITE.      LTCITEfl  01LIQUU8. 

O.  lUtet  Pda.  xxTiii,  «U,  1833.    Hemipriaiiatle  DjrMomo^ianca,  M. 


Primary  form,  an  oblique  rhombic  prism; 
P :  M=138o  62^,  M  :  M=120o  49^.  Sewni- 
ary  form ;  P :  a  (adjacent)=107o  32',  P :  e= 
134°  20^,  P  :  e=149o,  e :  6=142°  03',  6':  6^= 
134°  3(K,  Rose.  The  plane  P  shining  and 
smooth ;  others  striated.  Cleavage  lateral, 
perfect,  but  seldom  affording  smooth  surfaces. 
Also  massive. 

H.=2-6.  G.=5-4.  Zitw^re  metallic.  CWor 
blackish  lead-gray.    Opaque.    Brittle. 


Cempontien,  acoording  to  H.  Rose  (?9gg.  xxviii,  428)   and  Kadematscb,  (Fogg. 
30x711,5889) 

Lead,  40*52  40^8 

Antimony,  37-94  37-53 

Sulphur,  21-53==99-99,  R.  21-49=10(H)0,  K. 

Before  the  Uowpipe  it  decrepitates  and  fuses  easily,  afibrding^  fumes  of  sulphur  and  axji 
of  antimony,  and  coating  the  charcoal  with  ozyd  of  lead. 

Obs.    Occurs  at  Wolttberig  in  geodes  of  czyitals  in  massiTe  pla^iaoite  or  ciysta]^^ 
ouartz,  and  was  discovered  by  Zinken.    It  was  named  by  Rose,  m  BOusion  to  its  oUi^ 
MNOD  of  crystallizatioa,  ftom  irXayior,  obUfue, 


JAMESONTTE.    Lycttes  aokotoiius. 
AxoComons  Antiinony  Glance,  JIT.    Bltiimhiinwur. 

Primary  form^  a  right  rhombic  prism ;  M :  M=101^  20'  and  78^ 
40'.  Cleavage  basal,  highly  perfect.  Imperfect  crystallizeUions : 
structure  columnar,  particles  delicate,  straight,  and  parallel  or  diyei- 
gent. 

H.=2— 2-5.  G.=5-6— 6-8 ;  6-564,  Haidinger.  Lustre  metallic 
Streak  and  color  steel-gray.    Opaque.    Sectiie^ 

Csmpestliofi,  according  to  H.  Rose,  (Pogg.viu,  101,) 


Sdnhv, 

22-15 

22-53 

Antimony, 

34-40 

34-90 

Lead, 

40-75 

38-71 

Lead,  with  traces  of  iion  and  zinc, 

0-74 

Copper, 

0-13 

0-19 

Iran, 

2-30«99-73 

»65»99-73 

Beftve  the  blowpipe,  in  an  open  tube,  it  affords  dense  white  fumes  o{  ozyd  of  tnti- 
mony. 

Obs*  It  occurs  jmncipally  in  Cornwall,  associated  with  quarts  and  mimite  orvstais  cf 
Boumonite ;  occasionally  abo  in  Siberia,  and  it  is  said  in  Hungaiy.  Its  DenfiBCt  ckaTags 
at  right  ani^  with  the  yertical  azb,  is  sufficient  to  distinguiui  it  from  toe  specieB  it  le- 
•en^Ses.  It  wis  first  ranked  as  a  species  by  Mohs,  and  named  in  innor  of  FhklJKaine^ 
of  Edinburgh* 
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FEATHER  ORE.    Lycttm  capillars. 
FlmMMe  AncbDOBlal  Ore.   FedeKn. 

In  fine  capillary  crystallizations^  resembling  a  cobweb.     Color 
dark  lead-gray. 

Composition,  according  to  Rose,  (Pogg.  xv,  471,)  Sulphur  19-72,  antimony  31'04,  lead 
46-87.  iron  1-30,  zinc  0-08=99H)l. 
Fuses  instantly  in  the  jflame  of  a  candle,  evolving  white  fumes. 
Obs.    It  ocoura  at  Wolftberg  in  the  Eastern  Hartz. 

BOULANGERITE.    LrcrrBS  Boulamoiu. 

Salpbnret  of  AntinKiny  and  Lead,  C.  BitUmrer.  Ann.  d«s  Iflnei,  Sd  ser.  vUl,  975.  Plwmfcoillb.  Em- 
brtthite^^r.    ScliwefelantlmonbleL 

In  plumose  masses,  exhibiting  in  the  fracture  a  crystalline  struc- 
ture; generally  massive. 

H.=2-6.    Q.=5-97.    Lustre  metallic.     Color  bluish  lead-gray. 

Compontiorit  according  to  Boulanger,  (A.  dee  Mines,  viii,  575,)  Bromeis,  (Fogg.  zlviO 
and  Ai>endioth,  (Fogg.  £vii,  495, 1^9,) 

Molidres.  NertschlnA.  Ober-LaJhr. 

Lead,  53*9  56*388  55-60 

Anthnony,  25-5  25-037  25-40 

Sulphur,  18-5  18*215  19-05 

Iron,  1-2  

Copper,  0-9=100,  Boul.      =99-54,  Br.     =10005,  Ab. 

Fuses  readily  beibre  the  blowpipe,  with  exhalations  of  sulphurous  acid  and  fhmes  of 
white  ozyd  of  antimon]^.  On  charcoal,  a  yellow  circle  indicates  the  presence  of  lead. 
Easily  attacked  by  nitric  acid.  Boiling  strong  muriatic  acid  decomposes  it  with  the  ex- 
trication of  sulphuretted  hydrogen. 

Obs.  Occurs  quite  abumfamtly  at  Moli^res,  department  of  Gard,  in  France ;  also  at 
Nasa^d  in  Lapland,  and  at  Nertschinsk  and  Ober-Lahr. 

ARSENICAL  ANTIMONY.    Lycites  alluceus. 
ArKniet  of  Anttanony,  T%om.  BUn.  I,  ^.    Arsenikantiman. 

In  reniform  masses  and  amorphous ;  structure  tine  granular. 

H.=:2 — 4.  G.=6-r3,  Thomson  ;  6-2.  Lustre  metallic,  occa- 
sionally splendent ;  sometimes  dull.  Color  tin-white,  or  reddish- 
gray. 

Comporition  of  the  Allemont  ore,  according  to  Rammdsbeig,  (Repert  Min.  1843,  p.  13,) 
Antimony  62*15,  and  arsenic  37-85- 

Before  the  Uowpipe  it  emits  ftimes  vt  arsenic  and  antimony,  and  fuses  to  a  metallic 
globule,  which  takes  fire  and  bums  away,  leaving  oxyd  of  antiroony  on  the  charcoal 

Obs.  It  occurs  sparinprly  at  Allemcmt ;  also  at  Przibram  in  Bohemia,  where  it  was  ob- 
served by  Zippe  in  metallic  veins,  associated  with  blende,  antimony,  ^athic  iron,  &.O. 

KOBELLITE.    Lvcites  bismutikerus. 
SeUerbergi  K.  Y.  Ac  H,  1839,  p.  188.— Jabresb.  u,  305. 

Resembles  sulphuret  of  antimony,  but  with  a  brighter  lustre ; 
structure  radiated. 

G.=6-29— 6-32.    Streak  black. 
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Commmtion,  according  to  Betterborg,  • 

Sulphuret  of  antimoDy  12*70,  lulphuret  of  lead  46*36,  luiphant  of  biamiiUi  33-18,  prato- 
sulphuret  of  iron  4*72,  sulphuret  of  copper  1*08,  gangoe  1*45=99-49. 

Fuses  before  the  blowpipe,  oovering  the  coal  with  yellow,  and  a  large  part  e7apoiates» 
leaving  a  white  metallic  globule.  DiMolTes  in  munatic  acid  with  the  evofiition  of  aiilpbii- 
retted  nydroffen. 

Obs.  Kobellite  comes  from  the  cobalt  mine  of  Hyana  in  Sweden.  It  was  discovered 
by  Settetberg,  and  named  in  honor  of  Von  KobelL 

GALENA.    Plumutm  coiioaa. 

I 

Hnahedral  Lead  Olmec.  JIT.    BalpburM  of  Lead.    BliM  Lead.    BMglaiiC  Blan-Blalcn,  m   Bl«i- 

rbwelf.  Plomb  SulAui,  if.  Ptumboffl  Galena, /inii. 
Primary  form,  the  cube.  J  Secondary  forms :  figures  from  1 
to  23,  PL  I,  and  frequently  several  of  them  combined.  Cleavage 
nigbly  perfect  and  easily  obtained,  parallel  to  the  faces  of  the  cube* 
Compound  crystals  :  &g.  129,  PI.  II ;  the  same  kind  of  composi- 
tion frequently  repeated.  Imperfect  crystallizations :  reticulated, 
tabular,  and  other  imitative  shapes ;  also  massive,  structure  granu- 
lar— coarse  or  fine,  sometimes  impalpable ;  occasionally  fibrous. 
Pseudomorphs :  imitative  of  pyromorphite,  &c. 

H.=2-5— 2-76.  G.=7-532— 7-652.  lustre  metallic.  Streak 
and  color  pure  lead-gray.)  Surface  of  crystals  occasionally  tarnished. 
Fracture^  when  obtainable,  flat,  subconchoidal,  or  even.  Easily 
frangible. 

Compontiofit  when  pure,(Sa)phnr  13-45,  lead  86*55J  TioL  Beck  found  a  specimen  from 
Roaaie  to  consist  of  Sulphci^43-36,  lead  85-35,  carbonate  of  lime  and  low  1-39,  (Min.  N. 
Y.,  p.  49.)  (^Before  the  blowiHpe  it  decrepitates,  unless  heate^  with  caution,  when  it  fuses, 
.  giyes  off  sulphur,  and  at  last  affords  a  globule  of  pure  lead. 

Galena  often  contains  a  small  per  centage  of  native  silver,  and  is  then  called  Argentifc' 
rmu  OaUtM,  Mixtures  with  nno  blende  and  pyrites,  its  common  associates,  are  Sequent, 
and  sometimes  interfere  with  working  the  ore.  Lerch  found  in  two  analyses  of  cubical 
crystals  firom  Prxibram,  3-18,  and  3-59  per  cent  of  sine ;  tbe^'Specific  gravity  of  the  first 
was  7*324,  and  that  of  the  second,  7*253,  (Ann.  de  Ch.  u.  Ph.  xlv,  325.)  ll^e  supersul- 
phuretted  Lead  from  Dufton,  anaQried  by  Johnston,  afforded  Sulphuret  of  lead  90*^8,  sul- 
phur 8*71.  As  Rammelsberg  remarks,  it  is  probably  nothing  but  common  galena,  with 
disseminated  sulphur.  Thomson  found  in  another  sulphuretted  galena  from  Irdand,  Sul- 
phuret <^f  lead  98*21,  sulphur  1*79,  (Min.  1,  552.) 

Obs.  ,  Galena  occurs  m  beds  and  veins,  both  in  primary  and  secondary  rocks.  It  is 
often  associated  with  zinc  blende,  iron  and  copper  pyrites,  the  carbodate  and  other  lead 
ores,  land  occurs  usually  in  a  gangne  of  heavj  spar,  calc  spar,  or  quartz. 

At  Freiberg  in  Saxony,  it  occupies  veins  m  gneiss ;  at  Clausthal  and  Neudorf  in  the 
Hartz,  and  at  Przibram  in  Bohemia,  it  traverses  similar  veins  in  clay  slate ;  at  Sala  ia 
Sweden,  it  forms  veins  in  primitive  limestone ;  though  the  grajr-wacke  of  Leadbills  and 
the  KiUaA  of  Cora  wall,  are  disseminated  veins  of  this  ore  ;  and  in  transition  or  mountain 
limestone,  occur  the  rich  repositories  of  Derbyshire,  Cumberland,  and  the  northern  dis- 
tricts of  Enpriand,  as  also  those  of  Bleiberg,  and  the  neighboring  localities  of  Caiinthia. 
In  the  English  mines  it  is  aasooiated  with  calcareous  qmr,  peari  spei,  fluor  span,  heavy 
,4ipar,  Witheri^,  calamine,'  and  blende. 

The  most  extensive  deposits  of  this  ore  in  the  United  States,  and  probably  in  the  woild, 
*  are  met  with  in  Missouri,  Illinois,  Iowa,  and  Wisconsin. 

The  lead  re^on  of  Wisconsin,  according  to  Mr.  D.  D.  Owen,  comprises  62  townships  in 
Wisconsin,  8  m  Iowa,  and  10  in  Illinois,  being  87  miles  from  east  to  west,  and  54  miles 
from  north  to  south.  The  rock  which  afibrds  the  ore  is  the  same  fofisiliferous  limestone  as 
in  Missouri — the  cliff  limestone  of  Mr.  Owen.  It  is  associated  with  calc  spar,  calamine, 
and  blende,  the  "  dry  bone"  and  "  black  jack**  of  the  min^s,  and  sometimes  with  carixumte 
of  lead  and  ores  of  copper.  The  ore  is  inexhaustible,  and  throughout  this  re^pkm  &eie  is 
scarcdy  a  square  mile  m  which  tntces  of  lead  may  not  be  foond.    The  principal  iodica- 
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tbiifl  in  the  eyes  of  the  Ainen,  as  stated  by  Mr.  Owen,  are  the  following :  fra^ents  of 
calc  spar  in  the  soili  unless  very  abundant,  which  then  indicate  that  the  vein  is  wholly 
calcareous,  or  nearly  so ;  red  odor  of  the  rail  on  the  surface,  arising  from  the  ferruginous 
day  in  which  the  lead  ore  is  often  imbedded ;  fragments  of  lead  {**  grayel  minerar)  along 
with  the  crumbling  magnesian  limestone,  and  dendritic  specks  distributed  over  the  rock ; 
dflo  a  ^ression  of  the  countiy,  or  devation,  in  a  straight  line,  or  "  smk  holc;fi,"  or  a  pe- 
culiarity of  vegetation  in  a  linear  direction,  indicates  oftoi  the  course  of  a  vein.  The  dig- 
gings seldom  exceed  35  or  30  feet  in  depthl  From  a  single  spot,  not  exceeding  50  yards 
Suare,  BfiOOfiOO  lbs.  of  ore  have  been  nimd ;  and  at  the  new  dinringson  the  west  branch 
tiiie  Peocatonioa,  not  over  12  feet  deep,  two  men  can  raise  2,(K)0  lbs.  per  day  ;  and  in 
one  of  the  townships,  two  men  raised  16,000  lbs.  in  a  daj.  500  lbs.  is  the  usual  day's 
labor,  fircnn  the  mines  of  average  productivettess.  lliefunaces  in  this  lead  region  smelted 
<mt  about  30,000,000  lbs.  of  lead  in  the  year  18S9.  The  metal  in  St  Louis  brings  about 
fear  cents  per  pound* 

Galena  also  occurs  at  Cave-in-Rock  in  IlHnois,  associated  with  fluor  spar.  A  vein  at 
Rosoe,  in  St  Lawrence  Ca  N.  Y^  traverses,  nearly  perpendicularly,  the  gneiss  of  the  re- 
gkQ,  varying  from  one  to  three  or  feur  feet  in  width.  Other  deposits  have  been  discov- 
ered in  the  same  region,  some  ap^tfently  in  the  direction  of  the  main  vein,  and  others  re- 
'  mote  irom  it  It  is  associated  with  calcareous  spar  in  fine  crystallizations,  and  also  iron 
and  copper  pyrites,  and  *sone  blende  and  cel^stine.  The  ore  of  this  region  sometimes  pre- 
sents large  and  wdl-defined  crystals.  Near  Wurtzboro*,  SulKvan  Co.,  a  large  vein  occurs 
in  millstone  grit ;  the  ore  is  abundant,  and  mostly  massive,  either  fine  or  coarsely  granular. 
It  is  associated  with  blende,  iron  and  copper  pyrites.  The  Ancram  lead  mines,  GDlumbia 
€k>.,  have  afforded  considerable  lead,  but  are  no  longer  worked.  In  Maine,  veins  of  con- 
siderable extent  exist  at  Lubec,  where*  the  ore  is  associated  with  copper  pyrites  and  blende ; 
also  less  extensively  at  Blue  Hill  Baj,  Bingham,  and  Parsonsfield :  m  New  Hampshire 
at  Eaton,  with  blende  and  0(^>per  pyntes,  and  also  at  Haverhill,  Bath,  and  Tamworth. 
Southampton,  Leverett,  ^nd  Steriing,  Mass.,  affind  small  quantities  of  Galena ;  also  at  Aus- 
tin's mines  in  Wythe  Co.,  Walton  s  gold  mine  in  Lomsa  Co.,  and  at  other  places  in  Vir- 
ffiuia,  it  occurs  in  small  quantities  ;  at  Brovm's  Creek,  and  at  Haysboro',  near  Nashville, 
It  occurs  vrith  blende  and  heavv  spar.  An  argentiferous  variety  occurs  sparingly  at  Mon- 
roe, Conn.,  which  afforded  IVof.  Silliman,  by  cupeUation,  3  p^  cent  of  silver. 

Galena  is  the  great  source  of  the  lead  of  commerce.  The  argentiferous  lead  ore  worked 
in  England,  for  its  silver,  amounted  in  1837  to  about  40,000  tons,  of  which  one  half  con- 
tained 8  to  8|  oz.  of  silver  to  the  ton  of  lead,  and  the  remaining  20,000  tons,  only  4  to  5  os. 
The  separation,  according  to  Patterson's  new  process,  is  efi*ectea  by  stirring  the  inelted  mass 
of  lead  as  it  cools,  with  an  iron  rod,  to  wfai6h  the  silver  adheres  in  crystalline  crusts.  An  ore 
6oAtaining  oply  3  oz.  of  silver  to  the  ton  of  lead,  may  thus  be  profitably  ^rked,  and  with 
little  loss  of  lead. 

COBALTIC  LEAD  OJRE.    PLUMBrm  cobaltiferub. 
CobaldcLead  Glance,  or  Cobdtic  Galena,  J.    Kobaltblelerz,  ITaw. 

Occurs  in  minute  moss-like  groups  of  crystals,  possesi^ing  cleav- 
age ;  also  massive. 

Soft  and  sectile.  Soils  a  little.  G.=8*44.  Lustre  metallic  and 
shining.     Color  lead-gray,  inclining  to  blue.    Opaque. 

Comvontionf  according  to  Du  Menil,  Lead  62*89,  arsenic  32*47,  sulphur  0*47,  iron  2*11, 
cobalt  0*94,  arsenical  pyntes  l*44aad0*32.  Before  the  hk>wpipe  it  decrepitates ;  it  colors 
l^ass  of  borax  a  smalt-blue. 

Obs.  It  occurs  in  a  vein  of  day-slate  and  brown  spar,  traversing  gray-wacke,  in  one 
of  ike  Clausthal  mines  in  the  Haitz. 

CLAUSTHALITE.    PLUMBrrcs  sblbnifbrus. 
Selfloioret  of  Lead.    Beleotet  of  Lead.    BelenUei  tf  tks  Otrmnu.   Plomb  Stlenlui^,  Z.arf . 

Occurs  commonly  in  fine  granular  masses ;  in  some  specimens  a 
foliated  structure  is  apparent. 
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H.=2 — 2-6.  G.=7187.  Z^/*fre'melalIic. '  Streak  dark-gray. 
Color  lead-gray,  somewhat  bluish.  Opaque.  Fracture  granular 
and  shining.    Rather  sectile« 

CampoiUiont  icoordinf  to  H.  Bow  (Pogg.  Ann.  ii,  415)  and  Stromeyer,  (ibid.  p.  403,) 


Lead, 

71-81 

70-98 

Selenium, 

27-59 

28-11 

Cobalt, 

=99-40,  R. 

0-83=:  99-92,  T. 

Before  the  btowpipe,  in  addition  to  the  usual  phenomena  aiiring  from  the  praieiiee  ef 
lead,  it  gives  off  the  odor  of  horse-radish,  and  deposits  on  the  chutsoal  a  reddidi-brown 
substance.  Heated  in  a  glass  tube,  closed  at  one  end,  the  selenium  almost  immediately 
rablimes,  forminr  a  red  nn^  within  the  tube,  and  on  heating  the  tube  to  redness,  the  ore 
fuses,  and  the  red  ring  partially  disappears,  and  a  white  crystalline  deposit  remains. 

OsiL  Ckasthalite  much  resembles  a  granular  galena  ;  but  its  color  is  somewhat  peea- 
liar  in  its  slight  tiofe  of  bhis.  It  oocurs  only  massiTe  in  a  vein  of  hematite,  near  Hange- 
lodein  theHartx. 

Selenid  of  lead  and  cobalt  (Selenkobaltblei)  resembles  the  above,  and  may  be  a  me- 
chanical mixture.  Composition,  according  to  Rose,  (Fogg*  iii,  288,)  Selenium  31*42,  letd 
63-92,  cobalt  314,  iron  0-45=1^-93. 

SELENID  OF  LEAD  AND  COPPER.    Pldmbtpes  rAixnwa 
BdaaMsUcBpAr  ^  tJU  Omrmmu. 

Massive ;  texture  fine-granular. 

H.=2— 2-6.  G.=5-6.  Lustre  metallic.  Color  light  lead-gray. 
Fracture  conchoidal— uneven. 

Compo9ition»  according  to  Rose,  (Fbgg.  iii,  290,)  Selenium  36*91,  lead  48-31,  copper 

i4-7a 

Fuses  readily  before  the  blowpipe,  with  the  reactim  of  lead  and  copper.    Sdemum  not 
•uUimed  when  heated  in  a  glass  tube. 
Obs.    Occurs  at  Tilkerode  in  the  Hartz. 

SELENID  OF  COPPER  AND  LEAD.    PuTMirrM  cumo-sELtiacim. 
ajr«r«temPon.xlvl,t65,I839.    Mmkaftt^ti  ^  tk*  Oermmu. 

Massive ;  texture  more  or  less  fine-granular.  Cleavage  distinct 
in  two  or  more  directions. 

H.=2-5.  G.=6-96— 704,  Kersten.  jLu^/rc  metallic.  Streak 
shining ;  powder  grayish-black.     Color  dark  lead-gray. 

Csmposittofi,  according  to  Kersten,  (Pbgg.  zlvi,  265,)  Lead  53*74,  copper  8<)2,  selenimn 
30-00,  quartz  4-50,  perozyd of  iron  200,  sDyer  0O5,  sulphur  a  <race=98-31. 

Heated  in  a  glass  tube,  sdenium  is  sublimed.  Heated  on  a  coal^before  the  blowpipe 
a  brownish-red  vapor  is  given  off  with  the  strong  odor  of  selenium,  leaving  a  shining  shf 
of  a  ^yish-black  color.  The  slag,  treated  with  borax  in  the  reduction  fliune,  takes  after 
a  while  a  beryl-green  color,  and  finally  affords  a  gray  malleable  globule,  which  in  the 
oiydation  flame  covers  the  coal  with  ozyd  of  lead. 

Obs. — This  ore  was  inet  with  at  Tannenglasbach,  near  Hilberghausen,  where  it  ocean 
with  malachite,  galena,  copper  pyrites,  &c.  It  somewhat  resemblos  a  granular  variety  of 
galena. 

A  third  selenid  of  lead  and  copper  afforded  Kersten  Lead  63-82,  selenium  29-35,  copper 
4*00,  silver  0H)7,  quartz  2K)6,  sulphur  and  iron  a  trace==Q9'Z0,  Color  reddish  lead-gnyt 
apinoachingcochmeal-red.  Streak  shining ;  powder flrayish-black.  H.=2-5 — 3.  G^ 
7*4 — 7*45,  Kersten.  Fracture  even  or  uneven.  AnoUier  allied  variety  consists  of  Utd 
59-67,  selenium  29*96,  cc^iper  786,  with  less  than  one  per  cent  of  iron.  Theae  axe  piot>- 
•blj  raiztores  of  Claosthahte  and  the  above  species. 
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SELENID  OF  MERCURY  AND  LEAD.    PLUKBimr  rusiuft 
SelaiqaocksUberblel  of  Oe  QtrmaU' 

Primary  forrn^  a  cabe.     Cleavage  cubic.    In  foliated  grains 
or  masses. 
H.=7'3.     Color  lead-gray  to  bluish  and  iron-black. 

C&mpoHtion,  according  to  Rose, 

Selenium,  24*97  27*98 

Lead,  55*84  27*33 

Mercmy,  1G'94«97*75       44*69«100 

Odor  of  aeleniom  before  the  Uowpipe.    Yields  mercory  with  soda. 
Obs.    Occurs  at  Tilkerode. 

TELLURID  OF  LEAD.    PmiiBms  albcs. 
TeUarUei. 

Primary  form^  supposed  to  be  tesseral — massive,  with  cleayage 
in  three  directions  at  right  angles  with  one  another. 

H.=3.  G.=8-159.  £ustre  metallic.  Color  tin-white,  resembling 
that  of  native  antimony.    Sectile. 

Composition,  accordinjjr  to  G.  Rose,  (Pogg.  zviii,  68,)  TeOuiium  38*37,  lead  60*35,  and 
ailyer  1*28.  Volatilixed  in  the  reducing  flame  of  the  blowpipe,  excepting  a  minute  bead  of 
siiyer.    Cckn  the  flame  blue. 

Ob&    It  occurs  at  Sa^odinsky  in  the  Ahai  mountains. 


Otaaoe.   N§innt-€n,  m   BliUcrtaUur,  Hna.  and  L»   BUUtsnn.  T«dure  Natif  Aoililra  et  PknlA- 
Clre,  TeUawNaaf  Aur 


FOLIATED  TELLURIUM.    Plumbites  foiucEus. 

TjmmUal  TeUarima  Glance.  M,    Bltdlorot  of  Lead,  Tktm,    Bliek  TeUartom,  P.    TaUmtam 

. « .^nt  m   BliU«rtall«r  "  ""     ** *" "        —       " 

Auzo-PIombifi&re,  H. 

Primary  form^  a  right  square  prism. 
Secondary  form :  P  :  e=:110^,  e  :  e=s 
140°,  P  :  a=118<^  36^,  a  :  a=122o  6(y. 
Cleavage  perfect,  parallel  with  P.  Oc- 
curs also  ^ranularly  massive ;  particles  of  various  sizes,  sometimes 
slightly  elongated,  but  generally  foliated. 

H.=l — 1-6.  G.=7'086.  Xrtw/re  metallic.  'S'/reoA:  and  coZor  black- 
ish lead-gray.    Opaque.    Sectile.    Flexible  in  thin  laminae. 

CompotiHoUi  according  to  Klaproth  (Beit  iii,  33)  and  Brandes,  (Schweigger's  X 

J3ZT,409,) 

Tellurium,  32*3  31*96 

Lead,  54*0  55*49 
Gold,                                9*0  8*44 

Siher,  0*5  trace 

Copper,  1*3  114 

.     6u^,  3*a-a00,K.  3*07»:100*I0,  R 

Befere  the  blowpipe,  on  charcoal,  it  Aises  readih^  to  a  malleable  metallic  button,  ting- 
ing the  flame  at  the  same  time  Uue,  and  covering  the  oharooal  with  white  ftunes.  Wiu 
borax  it  afibfds  a  bead  of  gold,  with  a  little  silver.  It  dissolyes  partially  in  nitric  acid, 
wdA  euliiely  m  mtio-nariatie. 
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Om.  It  oecon  at  Nagyag  and  Of^banja  in  TransylTania,  in  foliated  mams  ud 
OTatalline  platoa,  accompanjring,  at  the  former  place,  oEcate  ot  manganese,  blende,  and 
gwd ;  and  at  the  latter,  associated  with  antimony  ores. 

Berthier  has  analyzed  another  ore  very  similar  to  the  above  in  physieal  cbaraetsn,  eoa- 
Mtinf  oC  TeUuriom  IdH),  sulphor  11-7,  lead  6S*I,  gold  6*7,  antimooy  4*S,  coppor  IH). 

MOLYBDENITE.    EuiBMms  HBZAOomm. 

IhorthehsdnJ  Molybdeoa^liuiee,  Jf.  8iilphiit«t  of  MolyUauu  P.  Blmlphldt  of  UaiJbAmtm, 
TVm.    Mslybdioflaiis,  L.    WsMotolei,  IT.    M uljrbdene  Sulrm^,  ^. 

Primary  form^  a  hexagonal  prism.  Secondary  form:  flat 
hexagonal  prisms  with  replaced  terminal  edges.  Cleavage  basal, 
eminent    Occurs  commonly  in  foliated  masses. 

H.=l — 1'5.  G.=4-669,  ICarsten ;  4-7385,  Brisson.  Ltutre  me- 
tallic. Streak  similar  to  color,  slightly  inclined  to  green.  Color 
pure  lead-gray.  Opaque.  Fracture  not  observable.  Thin  lamin© 
highly  flexible,  but  not  elastic.  /  Sectile,  and  almost  malleable^ 

Cmnwomii&Ht  aeooidinf  to  Bocholz,  (Gefalen's  Joom.  iv,  60,)  Mdybdeomn  60,  and  nl- 
phnr  40^100.  Does  not  fuse  befoie  the  Uowpipe,  bat  sol^uteous  fhmes  are  emittedr 
which  are  deposited  on  the  charooaL  Dissolves  m  nitric  acid,  excepting  a  gray  roidae. 
Deflagrates  with  nitre. 

Obbl  Mdybdeniie  generally  ocenrs  imbedded  in,  or  disseminated  thiDogfa,  gnoile, 
ffneiss,  sircon-syenite,  and  other  jirimitive  rooks.  At  Numedahl  in  Sweden,  and  Am- 
oal  in  Norway,  and  Greenland,  it  has  been  observed  in  hexagonal  prisms.  The  seooo- 
darr  form  is  exceedingly  rare.  AHeoberg  in  Saxony,  and  Sohlamnwald  and  Snnwtld 
in  Bohemia,  are  among  its  foreign  localities.  At  Caldbeok  Fdl  in  Gombeiland,  it  i» 
associated  with  tongstate  of  lime  and  apatite ;  it  also  occnn  at  several  of  the  CcaoA 


At  Haddam,Conn.,  and  the  adjoining  towns  on  the  Conneeticnt  river,  it  occus  in  gneiM 
in  crystals  and  large  plates  ;  at  SaybixmL  it  is  associated  with  stilbite.  At  Westmommd, 
Vt,  ttiere  is  a  large  vem  of  molybdenite,  where  it  occurs  in  granular  maasesof  considenbis 
■ise,  and  is  anocia^ed  with  crystals  of  white  apatite.  Other  localities  are  at  Shutesborfy 
Bfaas.,  east  of  Locke's  pond ;  at  Brimfidd,  along  with  iolite ;  in  New  Hampshire,  at  West- 
moreland, four  miles  south  of  the  north  village  meeting-house,  in  a  vein  in  mica  slate, 
where  it  is  abundant,  and  fine  specimens  may  be  obtained ;  at  LandaflT  in  regular  tababr 
crystals ;  at  Franconia  ;  in  Maine,  at  Blue  Hill  Bay  and  Camdage  form  in  lam  oystal* 
lintions ;  also  at  Brunswick  and  Bowdotnham,  but  less  interesting ;  in  New  York,  twv 
miles  southeast  of  Warwick,  in  irregular  plates  associated  with  rutile,  zircon,  and  pvntei. 

This  mhieral  is  readily  distinguished  fiom  plumbago  by  its  lustre  and  streak,  and  w 
its  behavior  before  the  blowpipe  and  with  acids. 

SULPHURET  OF  BISMUTH.    Bnorss  ucctanoulus. 

PrIisUi!]  BksHilh  Glaaoe,  Jir.  sad  J.  BiesBatbtoe.  Wi«iiitl«laas  #/  tk$  Owvmm.  BkmA 
BqIAd^  A 

Primary  form,  a  right  rectangular  prism.  Lateral  planes  e,  Ian- 
gitadinally  striated ;  m  :  c=about  136°  3(y,  e :  «=91o  3(y.  Cleavage  : 
M  perfect;  m  less  so;  P  imperfect  The  above  angle,  911^,  was  ob- 
tained by  Brooke,  by  a  measurement  of  artificial  crystals  of  sul- 
phuret  of  bismuth.  It  occurs  sfenerally  either  in  acicular  crystals, 
or  massive,  with  a  foliated  or  fibrous  structure. 

H.=2— 2-6.  G.x=6-549.  Lustre  metallic.  Streak  and  color 
lead-gray.    Opaque.    Sectile. 
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* 

C&mpewituih  accordixig  to  Rom  (Gilbttt's  AniiAleii,  Izzii,  192)  and  Wehrie^  (Jabresbe- 
ncht,  m3,  p.  177,) 

Sidphnr,  18-72  18-28 

Bismuth,  80-98»99-70,  R.        80-96=99*24,  W. 

It  ftises  in  the  flame  of  a  candle ;  before  the  blowpipe  it  is  volatilized,  and  corera  the 
charcoal  with  a  yellow  areola,  durit^  which  it  continually  throws  out  small  drops  in  a  state 
of  incandescence.  Dissolves  readily  in  hot  nitric  acid,  from  which  a  white  precipitate 
&lls,  on  diluting  it  with  water. 

Foliated  masses  of  sulphnret  of  bismuth  accompany  mdybdenite  and  apatite  in  quartz, 
at  CaldbeckfeU  in  Cumberland.  In  ComwaH  it  occurs  in  acicular  prisms  with  pyrites. 
At  Johanngeorgenstadt,  both  massive  and  acicular  crystallizations  are  met  with  in  lime- 
•tone.    It  18  associated  with  cerium  ore  at  Bastnaes  in  Sweden. 

It  is  said  to  have  been  observed  at  Haddam,  Conn.,  associated  with  chzysobeiyl,  beryl, 
automolite,  garnet,  and  Columbite. 

Unlike  native  bismuth,  this  ore  does  not  efifervesoe  in  cold  nitric  acid.  By  thiff  test, 
these  two  species  may  be  distinguished,  when  other  characters  fiuL  It  is  more  fusible 
than  galena,  and  less  volatile  than  gray  antimony. 

ACICULAR  BISMUTH.    Buaims  Aciouukin. 

Prismaloidal  Biflmutb-OInice,  Jf.  Needle  Ore,  J.  Ploinbo-Cttprlferoiis  Solpborel  of  Binratli.  Nadel- 
mz  9/ the  Oerwuau.   BlsmuUi  B^fnit,  Plumbo-Cuprtfftre,  Z^vy. 

Occurs  in  imbedded  acicular  crystals  ;  also  massive. 

H.=2— 2-5.  G.=6125,  John.  Zriw/re  metallic.  Co/or  black- 
ish lead-gray,  with  a  pale  copper-red  tarnish.  Opaque.  Fracture 
uneven. 

Composition,  according  to  John,  (Gehlen's  Jour.  3d  ser.  v,  227,) 

Bismuth,  43-20 

Lead,  9432 

Copper,  12-10 

Nickd?  1-58 

Telluriam?  1-32 

Sulphur,  11-58 

Gold,  0-79-=94-89 

Belbre  the  blowpipe  it  gives  off  iumes  of  sulphur,  ftises,  and  emits  nrnneimis  burmng 
globules,  and  yields  a  bead  of  lead  containing  copper,  which  colon  glass  of  bofax  green- 
ifih-bliie. 

Ob&  Acicular  bismuth  occurs  imbedded  in  white  quartz,  and  accompanies  gold,  mala- 
chite, and  galena,  at  Beresof,  near  EkatherineDberg  in  Siberia.  It  was  first  described  and 
analyzed  by  John  and  Karsten. 

Another  variety  of  cupreous  bismuth  has  been  obseired  in  certain  mines  near  Wittichen, 
in  Furstenberg.  its  color  is  pale  lead-gray,  passing  into  tin-white— subject  to  tarnish ; 
streak  black ;  composition,  according  to  Klaproth,  Bismuth  47*24,  copper  34*66,  sulphur 
l!^58-=94'48.  It  is  associated  with  native  bismuth  and  copper  pyrites,  which  coosbtote 
Tcms  traversing  granite. 

An  ore  of  bismnth,  according  to  Jackson,  occurs  at  the  Lubec  lead  minefl»  m  Bfaine. 

TETRADYMITE.    BisiirrBS  laomoBBDitus. 
TeUwIeBtamath.   TeUoret  of  Binmtli.    Boralte.   TeUurwlBaCb. 

Primary  farmi  a  rhombohedron ,  R:R=66°4(y.  Cleavage 
perfect  parallel  with  a. 

0.=7-514,  Baumgartner ;  7-6,  Werhle,   JLu^/re  metallic.    Color 
pale  steel-gray.    Not  very  sectik.    Lamias  otestter    ISoils 
like  molyMenita 
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Compofitum,  according  to  Weitile,  (Sdiweir.  J.  lix,  489,)  an^  Benefins,  (K.  V.  Ae.  H. 
1823.  p.  183,) 

Bismath,  59*84  58-30 

TeDorium,  35-24  36H)5 

Sulphur,  4-93  4-33 

Matrix,  —  «I00,  W.  0-75a-99-43,  R 

It  111860  instantly  in  the  blowpipe  flame,  and  aoon  Tolatilixes,  coYCfinf  the  diarooal  with 
a  yellow  coating.  It  diasdves,  when  pnlTerized,  in  nitric  acid,  excepting  the  k^ihiff, 
wnich  is  precipitated. 

Obs.  It  occurs  at  Schenmitx,  Retxbanya,  and  at  San  Jo86  in  Brasil,  and  was  fint  na- 
ticed  by  Baron  Von  Bom. 

Hie  Molybdic9ilver,  (molybdan  silber,)  fnm  Deotsdi-FQaen,  has  neaity  tbt  sum 
physical  characters.  G.^=S — 8*4  Componium,  according  to  Weride,  TeDuiam  39*74, 
sulphur  2-33,  bismuth  61-15,  silver  2^)7=95*29. 

RIONTTE.    Ziifcrrxs  wLkMHAm. 
BdeoletorZlnc.   Betonid  oT  Zinc.    8el«u|iieckrilbenfaik.    Ealelrite,  AtmAp. 

Massive. 

G.=5*56.  Lustre  metallic  or  earthy.  Streak  blackish,  when 
the  color  is  lead-gray.     Color  lead-gray — cochineal-red. 

Compontion  of  the  gray  variety,  according  to  Del  Rio,  Sdonium  49,  sioe  24,  uwruufy 
19,  and  sulphur  1*5,  with  6  per  cent  of  lime  from  the  gaiupe. 

Before  the  blowpipe  it  burns  with  a  fine  yiolet-odured  flame,  and  exhdesselenimiwitfa 
the  strong  odor  of  horse-nulish.  When  heated  in  a  retort,  sekauum,  mereviy,  and  a  fittfo 
sulphur,  sublime. 

Ofis.  Thisspecieswasdisoovercdby  Dd  Rio,  in  1817,  at  Calebras,  in  the  miiiiqg  dis- 
trict of  El  Doctor,  in  Mexico,  where  it  occurs  in  limwitmw  which  is  imbedded  in  rad  sand- 
stone. 

SELENID  OF  MERCURY.    HmKAioTftms  AiUAxmm. 

Massive  ;  texture  compactly  granular :  no  cleavage. 
H.=2'5.     Lfistre  metallic.      Streak  shining.      Color  sleel  to 
blackish  lead-gray. 

Camporitioih  aoooiding  to  H.  Rose,  (Pogg.  ^ri,  915,) 

Selenium  6-49,  sn^ur  10*30,  mercury  81*33m96-12. 
Or, 

Selenid  of  mercury  33*10,  and  sulphurat  of  ineffcuij  75'llaB98'91. 

On  charcoal  before  the  blowpipe  it  gives  off  the  odor  q€  seleninm,  and  a  iHale  iuuiMJa 
tion  covers  the  coal. 

Obs.  Occurs  with  other  ores  of  mercury  in  Mexico,  near  San  Onofire.  It  has  nesilj 
the  color  and  lustre  of  Fablers. 
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MANGANBLENDE.    Acu^u  cubica. 
H«iatMdna  GlaaM-Meode.  JT.     Sulijliuret  of  Mai^uiew,  P.     Manginbiende.  BrtU,     Scbwanen, 

Primary  formy  the  cube.  Secondary  form :  the  regular  octa- 
hedron. CUavcLge  perfect  parallel  with  the  priinary  faces.  Oc- 
curs also  granularly  massive.^  ^ 

H.=3-6— 4  G.=3-95— 4-014 /jLi^lrcsubmetalKd  'Streak  gtQQu) 
Color  iron-black,  tarnisiiod -br^wir  on  exposure.)  Fracture  un- 
even. 

CmnpMitUmi  acoordiii£  to  Khtnroth,  (Beit  iii,  35,)  Yanqudm,  and  Arfvedson,  (K.  V. 
Ac  a  1839,) 

Fhitozyd  of  muuraiMBe,  82  85  Manganese,  62*10 

11  15  37-90 

5->98,  K.         — »100,  V.  — <»100,  A. 


Sulphnr,  "11  15  "  37-90 

Carboniei 


FJMM  on  tiie  thbiaeat  edgee  before  the  Uowpipe^  When  pohrerised  and  thrown  into 
misiatie  aoid,  or  dSule  solphiinc  aeid,  sidpfaiiretted  hTdrogen  is  evolred. 

Obb.  MannBbkode  oeenra  in  yema,  m  the  gold  mines  oi  Nagyag  in  Tianayivania, 
wwHOTted  with  tdlunum,  eaibonate  of  manganese,  and  quartz. 

BLENDE.    AcAAPU  dodbcahbdra. 

Podeeahedrai  Chmet-Btflode,  Jf. /^SnlplMirei  of  Ztaie.  ^  Black  Jack.  Blende  #/  tkt  a«rmmu.  Zinc 
BiOtag^B,   PMndojataM.  ^BckaHerUe,  1,^11. 

Primary  form^  the  rhombic  dodecahedron. 
Secondary  forms:  figs.  1,  6,  8, 9, 30, 32,  PI.  I ; 
also  the  annexed  figure,  in  which  the  acute 
solid  angles  are  replaced  by  two  instead  of  four  ( 
secondary  planes.    Sometimes  this  modifica-j 
tion  is  accompanied  by  a  truncation  of  the  al- 
ternate obtuse  solid  angles  of  the  dodecahe- 
drons. {Cleavage  dodecahedral,  highly  per- 
fecty  Compound  crystals :  similar  to  fig.  129, 
PI.  U ;  occurs  parallel  to  the  same  faces  (A,  fig. 
4,  or  a,  fig.  8)  in  several  of  the  secondary  forms.    This  composition 
is  often  repeated.     Imperfect  crystallizaiions :  botryoidal,  and 


Loekport. 
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Other    imitative   shapes — structure   columuar — ^impalpable  ;    also 
amorphous,  with  a  similar  structure^ 

H.=3-5— 4.  G.=4*027 — 4-078.  C  Lustre  adamantine — resinous. 
Streak  white — reddish-brownV  Color  brown,  black,  yellow,  red, 
green,  none  bright;  yellow,  when  pure7  Transparent — translu- 
cent.   Fracture  conchoidal.    Brittle. 

Compo$Uimt,9tccix6mg  to  Aifvedmm,  (K.  V.  A&  IL,  1832,  p.  438,)  Berthier,  (Ann-des 
is,  430  J  and  ThraiMii,  (Mid.  i,  540,) 

Brown. 


Zinc, 

66-34 

630 

66-000 

Salphur, 

33^6 

33-6 

32-628 

Iron, 

«100,A. 

3-4— 100,  R 

1^73=100,  T. 

It  often,  bowerer,  oontains  a  lam  portion  of  iron ;  in  one  specimen  llxxnBon  detected 
90-74  per  cent  The  MarmatiU  (tram  Marmato  in  the  province  of  Popajan)  is  a  black 
blende,  conaiating  of  anlphofet  of  tine  77-1  and  aulphuret  of  iron  22-9.  The  fibrous  bknde 
of  I^rzibram  afibrded  Lbwe  1*5  to  1*8  per  oent  of  cadmium ;  and  a  red  Uende  ftom  Beau- 
Jen,  examined  by  Damour,  (J.  ftir  piak.  Cbem.  ziii,  p.  351,)  was  found  to  contain  1-136  of 
cadmium. 

/  Blende  is  infusible  both  alone  and  with  borax.  By  a  strong  heat  in^theoxydating  flame 
W  the  blowpipe,  vapors  of  xino  aro  evolved,  i^ch  coat  the  charcoaU  Dissolves  in  nitzie 
acid,  during  which  sulphuretted  hjrdrogen  is  disengaged.  Some  specimens  phospiioiiesoe 
when  struck  with  a  sted  or  by  friction. 

'  Osa  Blende  occurs  in  both  primaij  and  secondary  rocks,  and  is  usually  associated 
with  j|;alena  ^  also  with  heavy  spar,  copper  pyrites,  floor,  qiathie  iron,  and  fiequentij  Hoc* 
curs  m  silver  mines. 

Derbyslnre,  Cumberland,  and  Cornwall,  afibrd  the  black  varieties  ^  also  Transylvania, 
Hnnpary,  and  the  Hsrtz.  Sahia  in  Sweden,  Ratieborzitz  in  Bohemia,  and  many  Saxon 
locaUties,  affinrd  splendid  Uack  and  brown  crystals.  A  variety  having  a  diverging  fifaroos 
structuro,  and  presenting  botryoidal  ibrais,  is  met  with  at  Fowey. 

Blende  aboimds  with  the  lead  ore  oi  Missouri,  Wisconsin,  Iowa,  and  Iffinoia.  in  Sul- 
livan Co.,  N.  Y.,  near  Wurtxboro,  it  constitutes  a  large  part  of  an  extensive  lead  vein  in 
miUstsne  grit,  and  is  occasionallv  crystallized  in  octahedrons.  In  St  Lawrence  Co.,  N.  Y., 
bfown  blende  occurs  at  Coopers  falls  in  a  vein  of  carbonate  of  lime,  at  Minenl  IVint 
with  galena,  and  in  Fowler,  on  the  faim  of  Mr.  Belmont,  in  a  vein  irith  iron  and  eoffer 
pyrites  travening  seipsntine ;  at  the  Ancram  lead  mine,  in  Columbia  Co^  of  yeUow  utd 
bpiown  ooIms  ;  in  hmestone  at  iiockpoit,  in  honey  and  wax-yellow  crystals  that  are  often 
transparent ;  in  minute  crystals  with  galena  on  Flat  credE,  two  miles  southeast  o€  Spea- 
ker's basin,  in  the  town  of  Root,  N.  Y.  In  Massachusetts  it  occurs  at  Sterling  of  a  cheny- 
red  cok>r,  with  galena ;  also  a  yellowish-brown  Fariety  at  the  Southampton  lead  nuaes ; 
ako  at  Hatfidd  with  galena :  in  New  Hampshire  at  the  Elaton  lead  mine  it  is  abundant; 
ai  WaroBU  there  is  a  large  vein  of  black  blende :  in  Maine  it  occurs  at  the  Lobec  lead 
mines ;  also  at  Bingham,  Dexter,  and  Parsonsfisld :  in  Connecticut,  a  j^eUowish-green  va- 
riety is  met  with  at  Brookfleld;  at  Berlin  of  a  yellow  cobr;  browmdi-Uack  at  Rox- 
bury,  and  jrdlowish-brown  at  Lane's  mine,  Monroe :  in  Pennsylvania  at  the  Perkionien 
lead  mine :  in  Virginia  at  Walton's  gofd  m^)e,  Jjatarofi  Co.,  and  mors  abundantly  at  Aus- 
tin's lead  mines,  Wythe  Ca,  where  it  occurs  ciystallixed,  or  in  radiated  crystallizations: 
also  at  Havsboro,  near  NashviUe,  Tenn. 

The  LeBer-blende  (hepatic-bltnde)  of  Brsithaupt,  (J.  f«r  pt  Ch.  zv,  321,)  contains  car- 
bon, and  is  considered  by  Berzelius  common  zincrUende,  i;i^>prewi^»  n^ieral  resin,  or 
some  other  mineral  with  carbon  in  its  con^Kwition. 

VOLTZITE.    AcAXPiA  eosea- 

In  impIaDtcd  spherical  globules. 

H.=4-5.  G.=3-66.  fjustre  vitreous  to  greasy ;  or  pewrly  on  a 
cleavage  surface.  Color  dirtY  rose-red,  yellowish.  Opaque  or 
Mbtranslucent. 
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C^mp9$itUm,  meeortlmg  to  Fcomet,  Solphnret  of  zinc  82*92,  oxyd  of  zinc  15*34,  per- 
t>xyd  of  iron  1-84=100-10. 

In  mniiatic  acid,  evolves  Amies  of  solphnretted  hydrogen. 

Obsl  Oeeurs  st  Roeien  in  tke  department  of  Puy  de  Dome.  The  same  compound 
Jna  been  observed  by  Kersten  in  the  slags  of  the  iron  worics  of  Freiberg. 


GREENOCKITE.     Aoarfia  huagona. 
*  Br00k0  and  Cnmd,  JaiDMou*!  loctr.  xxvin,  300 ;  Breithrngpt^  Pogg.  U,  974. 

Primary  form^  a  hexagonal  prism.  Second- 
<iry^  the  prism,  with  the  terminal  edges  replaced 
by  one  or  more  planes ;  P :  e'=136°  24^  P  :  e=  ^ 
1 17^  42',  P  :  e^=l64o  32^,  M  :  e^^lSS^  36^,  M :  e 
^152°  18',  M :  e''=116o  28'.    ^' :  e"  (adjoining) ! 

=c  1 66°  29^,  e' :  e'  (adjoining)=139o  39^,  e' :  ef  (over        

M)=87o  13',  e :  e  (adjoining)=127o  26'.    Cleavage  lateral,  distmct ; 
basal  imperfect. 

H.=3-3-6.  G.=4-8,Bi^k^:,4;9— 4-909,  Brejthaupt  Lustre 
adamantine.  Color  honey-yerfow-^fenge-ytellbw^^med  jparallel 
with  the  axis.  Streak  powder  between  orange-yellow  and  brick- 
red.  Nearly  transparent— strong  double  refraction.  Not  thermo- 
electric, (Breithaupt.) 

According  to  Connel,  Greenockite  is  a  simple  sulphnret  of  cadmimn,  and  consists  of 
Sulf^nr  22*4,  and  cadmiom  77*6.  .  ,    . 

Before  the  blowpipe  on  charcoal  it  is  decomposed,  and  a  yellowish-rod  nng  of  oxyd  of 
cadminm  is  deposited.  .  r„  ,..,vv, 

Oss.  Greenockite  occurs  in  short  hexagonal  crystals  at  Bishopton  m  Ken&ewsmre, 
Scotland,  in  a  porphyritic  trap  and  amygdaloid,  associated  with  prehmte.  It  is  namedm 
honor  of  Lord  Greenock,  its  discoverer. 

RED  ANTIMONY.    Cbbasu  RHOMBomiA. 

Prianttlc  Purple  Blende,  M.    Fri»n«lcAntlinony  Blende.  J.    KoUwpleMlaw^ 
en,  Hnu,     Anttanonblende,  L.   Antlmoine  Bydro-Solfurt,    Antimoine  Oxyd«  SulAird,  if.   Fyrantl- 
monltef  Br. 

Primary  form^  a  right  rhomboidal  prism ;  M :  T=101^  W.  Se- 
condary form  :  primary  with  the  lateral  edges  (c)  deeply  replaced. 
Cleavage  lateral,  highly  perfect.  Usually  in  tufts  of  capillary 
crystals,  consisting  of  elongated,  slender,  six-sided  prisms.  Also 
in  flakes  resembling  tinder,  resulting  from  an  interlacing  of  minute 
individuals. 

H.=l— 1-5.  G.=4-45— 4-6.  iw^^rc  adamantine.  iS^rcaA  brown- 
ish-red.    Color  cherry-red.    Feebly  translucent.    Sectile. 

Compontion,  according  to  H.  Rose,  Antimony  74-45,  oxygen  478,  sulphur  90-49-s99-79. 
Fuses  readily  on  charcoal,  and  at  last  is  entirely  volatilized.  In  nitric  acid  it  becomes  cov- 
ered with  a  white  coating. 

Obsl  This  rare  mineral  occurs  in  veins  in  quartz,  acoompanyinflr  pay  and  white  antt- 
mony,  at  Malazka,  near  Posing  in  Hungary,  at  Braunsdorf,  near  Reiberg  in  Saxony,  and 
at  AJlemont  in  Dauphiny.  TTw  tinder  ore  variety  is  found  jwincipally  at  Clausthal  and 
Andreasberg  in  the  Harts. 
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MIARGYRITE.    Rubklla  oiuauA. 


H«ni.pri«Mlk  BrtyBlwfc,  JIT. 


orflBWpTlMi. 


Primary  form^  an  oblique  rhombic  prism:  M  :  M=86°  4',  P :  M 
=101°  6^.  Secondary  forms :  similar  to  ng.  97,  PL  II  j  lateral 
planes  deeply  striated.     Cleavage  lateral,  imperfect. 

H.=2— 2*5.  G.s5*234.  Lti^/r^  submetallic-adamantine.  Streak 
dark  cherry-red.  Color  iron>black.  Opaque,  except  in  thin  splin- 
ters, which,  by  transmitted  light,  present  a  deep  blood-red  color. 
Fracture  subconchoidal.    Very  sectile. 

Comwontiath  acoordinff  to  H.  Rose,  (Pogg.  xv,  469,)  Sulphur  21*95,  antiiiumir  39*14, 
■iTer  36-40,  copper  1-06,  iron  0*62=;99*17.  Before  the  blowpipe  Its  actioo  resemUeB  that 
of  the  foDowing  ■peciet. 

Ob8.  This  rare  apecies  haa  been  obaeryed  only  in  a  mine  at  BnnDadorf,  near  FVnbfl^f 
m  Saxony,  aaaodated  with  aigentiliBroaa  aiBeni<^  pyrites.  It  was  first  distiofmshed  ftnni 
fed  silTer  ore  by  Mohs.  Its  name  is  derived  from  /tuw,  lets,  and  ify^fof,  nher,  and  was 
given  it  bocaose  it  contained  less  sihrer  than  some  kindred  ores. 

DARK  RED  SILViat  m£.    Rubella  j 


Rbombohediil  Raby-Blende,  JV.  Raby  Silver,  P.  Black  SUver.  SabMKiubalplio-AiitiiDonisle  of 
Silver.  rS0m.  iBroatte,  JtoUifClticen,  W.  Dunklet  EotbgOldferz,  Q.  Aiftat  Am>nonl6  SoUM,  IL 
PjrraigTxit,  Br.    Aigmtuffl  Robmm,  Z,tiiii. 

Primary  form^  an  obtuse  rhombohedron ;  R :  R=108°  IS'.    Sec- 
ondary form^  : 

2.  3. 


C?^ 


R  :e=144^  9',  e  :  e=137o  39^.  The  crystals  are  often  differently 
modified  at  their  two  extremities.  Cleavage  rhombohedral,  soroe^ 
times  pretty  distinct.  Compound  crystals:  composition  of  tbe^econi 
kind  ;  1.  parallel  to  e,  or  a  plane  truncating  the  terminal  edge ;  this 
composition  taking  place  parallel  with  each  plane  e  at  one  extrem- 
ity of  the  crystal,  gives  rise  to  the  form  represented  in  fig.  3,  which 
it  composed  of  four  individuals ;  2.  parallel  with  6  or  a  plane  trun- 
cating a  lateral  edge ;  composition  of  the  third  kind^  pandlel  to  die 
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face  a,  (fig.  121,  PI.  II,)  which  truncates  the  lateraF  angle.    Imper- 
fect crystallizations :  structure  granular,  sometimes  impalpable. 

H.=2*6.  G.=6'7 — 5'9,  Breithaupt.  Lustre  metallic-adamantine. 
Streak  cochineal-red.  Color  black,  sometimes  approaching  cochi- 
neal-red. Translucent — opaque.  Fracture  conchoidal.  Sectirb, 
yielding  readily  to  the  knife. 

ComponHont  according  to  Bonsdorf,  (K.  V.  Ac.  it,  1821, 338,)  Silver  58-949,  antimony 
S3-846,  sulphur  16*609,  earthy  matter  (yQ99^=SS'7GS.  Before  the  blowpi|>e  it  fuses  and 
^Tes  out  Amies  of  antimony ;  ultimately  a  globule  of  silTer  is  obtained.  Partially  dissolves 
in  heated  nitric  acid. 

Osft  The  dark  red  Hher  ore  occurs  principaUy  with  calcareous  ^>ar,  native  arsenic, 
and  galena  at  Andreasberg  in  the  Hartz.  In  Saxony,  Hungary,  Norway,  and  at  Gaudal- 
eanal  in  Spain,  are  other  localities.    In  Mexico  it  is  worked  extensively  as  an  ore  of  silver. 

It  is  hignly  valuaUe  as  an  ore  of  silver.  Cinnabar  may  be  distinguished  fiom  this  spe- 
des,  by  its  complete  volatUi^before  the  bk 


LIGHT  RED  SILVER  ORE.    Rubklla  flouda. 
Rbombobedral  Ruby-Blende,  AT.   Lichter  Rolbgtiltlgen.    Proostlta. 

Primary/orm,  an  obtuse  rhombohedron;  R:R=107°36'.  Sec- 
ondary form:  similar  to  figs.  116  and  119,  PI.  II.  Compound 
crystcds :  similar  to  the  preceding  species.    Occurs  also  granular. 

H.=2— 2-5.  G.=6-422— 5-56.  Lustre  adamantine.  Streak 
cochineal-red,  sometimes  inclining  to  aurora-red.  Color  cochineal- 
red.  Subtransparent — subtranslucent.  Fracture  conchoidal — un- 
even. 

CatMotiiUmy  according  to  H.  Rose,  (Fogg*  zv,  473,)  Silver  64*67,  arsenic  1509,  sul- 
phur 19*51,  antimony  0*69=99*96.  Before  the  blowpipe  its  behavior  is  like  the  preceding 
species,  except  that  Amies  of  arsenic  are  emitted. 

Obsl  It  oocvB  with  other  ores  of  silver,  galena,  blende,  pyrites,  and  arsenic,  at  Maiien- 
berg,  Annaberg,  and  Johamigeorgenstadt  in  Saxony,  and  at  Joachimstahl  in  Bohemia.  A 
groop  of  crystus  from  the  last  k^ality,  several  inebes  long,  and  weighing  iq»wards  of  six 
pounds,  is  now  in  the  National  Mosemn  at  Prague. 

It  is  an  important  ore  of  silver.  Red  oipiment,  which  it  sometimes  lesembleiB,  ^^SaSen 
from  it  in  having  a  yellow  streak. 

Hie  Hypargyrite  of  Breithaupt,  fix>m  Clausthal,  contains,  according  to  Flattner,  35  per 
cent  of  Sliver,  with  arsenic  and  sulphur,  some  iron,  and  a  little  antimony.    6.Ba4'7 — 4*9. 

CINNABAR.    Rubella  peutoma. 

PeritoiDoaf  Rnbv-Bleiide,  Af.  Bulpbaret  of  Mercury.  Zinnober  #/ a«  0«r«Miu.  Qa«elnilb«-Lsber- 
•rz,  m  eUnkzin&ober  Lebererz,  ITmw.  Corallioen.  Mercure  Snlftiri,  If.  Kiavo^of  i(,  T^MjpA.  c  1(18. 
Afififv,  DiMc^r.  y .  c  100,  UO.    Bflnlum.  Vitrmo.  Plin, 

Primary  form :  an  acute  rhombohedron ; 
R:R=7P47'.  Secondary  form  :  R:a"'=z 
167^  20'.  R  horizontally  striated.  Cleavage 
highly  perfect  parallel  with  a.  Compound 
crystals:  composition  of  the  third  kind — par- 
allel with  a,  a  plane  truncating  the  terminal 
angle.  Imperfect  crystallizations :  granular, 
usually  fine,  and  often  impalpable ;  sometimes 
forming^  superficial  coatings. 

H.=3— 2-6.    G.=8098,  a cleavable  variety  firom  Neumarktel. 
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Lustre  adamantine,  inclining  to  metallic  in  dark  colored  varietier, 
and  to  dull  in  friable  varieties.  Streak  scarlet-red.  Color  cochr- 
neal-red,  the  darker  varieties  inclinins(  to  brownish-red,  and  lead- 
gray.  Subtransparent — subtranslucent  Fracture  subconchoidal, 
uneven.    Sectile. 

Comfontiont  according  to  Klaproth,  (Gehlen*f  Joomal,  t.  436, 440,) 

Neomarktd.  Liver  Ore  fhNn  Uria. 

Mercury,  85-00  81-80 

Sulphur,  U'25=99-Q5  I3*75»95-55 

When  iHire  it  consists  of  Mercury  86-29,  and  sulphur  13*71. 

In  the  liver  ore,  which  is  a  compact  variety  of  a  brown  color,  in  addition  to  tiie  above, 
Klaproth  found  Carbon  2*30,  silica  0*65,  alumina  0*55,  iron  0*20,  copper  0K)3,  water  0-73. 

Before  the  blowpipe  it  volatilizes  readily,  when  pure.    Dissolves  in  nitric  add. 

Obs.  The  hepatic  eitmabar  or  liver  ore^  is  an  mipure  variety  of  this  species  ;  it  some- 
times aflfords  a  uownish  streak  in  consecnj^ce  of  its  impurities,  and  is  oocasionany  sla^, 
though  commonly  nannlar  or  impaljSable  BTits  Utructqrsi^  #• « 

Cinnabar  is  usuuly  associated  in  beds  with  native  mercury,  nanve  amalj^am,  and  occa- 
sionally only  with  calcareous  spar  and  quartz.  It  has  been  observed  in  veins,  with  oces  of 
iron. 

The  finest  ciystals  of  this  species  occur  in  the  coal  formatioBS  of  Mosrfir Handabeiy  and 
Wolistein  in  the  Palatinate  ^  uso  in  Japan,  Menco,  and  Brazil.  The  most  important  beds 
of  this  ore  are  at  Almaden  m  Spain,  and  at  Idria  in  Ca]*Biola,  where  it  is  usually  massive. 
It  occurs  at  Richenau  in  Upper  Carinthia,  in  beds  traversin|r  grneiss  at  Dunbrawa  in  Tran- 
tvlvania,  in  gray-wacke,  at  Windisch  Kappel  in  Carinthia,  and  at  Neumarktel  in  Cami- 
ola.    The  variety  coraUinerxt  from  Idria,  has  a  curved  lamellar  structure. 

This  ore  is  the  great  source  of  the  mercury  of  conmierce,  from  which  it  is  obtaaned  by 
sublimation.  When  pure,  it  is  identical  with  the  manufactured  vermiUion  of  commerce, 
which  is  a  valuable  pigment,  and  besides  various  other  uses,  is  empbyvd  hi  ododng  seal- 
ing wax.  It  was  higU}r  esteemed  for  its  brilliancy  of  color  by  the  ancients,  and  was  em- 
pbyed  as  a  paint  for  various  sacred  puipoaes. 

REAIXjtAR.    Euchroa  rubella. 

Heml-prlRiistIc  Solpbor,  M.  Eed  Orptmentor  Rubjr  Solphor,  J.  Red  Solplioret  of  Afsenle.  OulpMito 
of  Ancnie,  Tk^wt.  Rothat  RauKbgalb,  W.  Realgar,  Jfmu.  and  L.  AtwotOc  8alf^ir6  Roofe,  JT.  Ar- 
•Bolcoiii  Bsndaraea,  Lnm'     2W<^»affif,  Theepk.  Dieeeor.    Baiklaraoa,  P/m.   FtCr. 

Primary  form^  an  acute  oblique  rhombic 
prism,  M  :  M=74°  3(K.  Secondary  form : 
^  :  &=lVi^  2(K,  P  :  «  (plane  truncating  the 
edge  between  ^  and  ^)  =1 13°  16^.  Cleavage 
parallel  to  P  and  the  longer  diagonal  ratter 
perfect ;  parallel  to  M  and  the  shorter  diago- 
nal, in  traces.  Also  granular,  coarse  or  fine ; 
compact. 

H.=l-6— 2.  G.=3-642,Breithaupt;  3-384, 
Brisson.  Lustre  resinous.  Streak  varying  from  orange-yellow  to 
aurora-red.  Color  aurora-red  or  orange-yellow.  Transparent — 
translucent.  Fracture  conchoidal,  uneven.  Sectile ;  yields  to  the 
nail. 

CsmpofttiM,  when  pure.  Sulphur  29*97,  and  arMnic  7O03»100.  Fuses  readily  befoie 
the  blowpipe  and  bums  with  a  blue  flame,  and  is  dissipated  in  fomes  of  analHaceoosodor, 
with  some  sulphurous  acid.    By  friction,  it  acquires  negative  dectricity. 

Obs.  Fine  crystallizations  of  this  species  have  been  observed  with  oces  of  silver  and 
lead,  at  Felsobanya  in  Upper  Hungaiy,  at  Kapnik  and  Nagyag  in  Truuiylvania,  at  Joa- 
chiinstahl  in  Bohiemia,  at  Schneeberg  in  Saaony,  and  at  Ancfaeitfbeig  in  the  HaHi.    At 
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Tajowa  in  Hungrary,  it  occurs  in  beds  of  clay,  and  at  $t  Gothard  in  Switzerland,  imbedded 
in  dolomite.  It  has  also  been  observed  in  me  Vesuvian  lavas,  in  minute  crystals.  Strabo 
spemkB  of  a  mine  of  tandaraea  (the  ancient  name  of  this  species)  at  Pompeiopolis  in  Paph- 
laraiia. 

Kealgar  has  long  been  osed  as  a  pigment 

ORPIMENT.    EucHROA  aueba. 

Prtamstoldsl  Bulphar,  M.    Yellow  Sulpburet  of  Anenlc.    SeMtulanlpliide  of  Arseole,  T%0m.    Gelbes 
Bauschfelb,  W.    Raiwchgelb,  Haua.    Opennent.    AorlplgiBeiit,  L.    Anenie  Bolfnrft  Jattne,  H.    Eol- 
Auriptgmwittim,  Vitr.    *Af9wiK6v,  Diotatr.    AfptAxoVf  Tkeepk.    Aneniciun,  Plm, 


Primary  form^  a  right  rhombic  prism  ;  M :  M=: 
100°  4(y.  Secondary  form  :  M  :  e=l40o  2(K,  M  : « 
=1290  4(y,  a  :  a=S2P  37',  ^  :  a=138o  \2'.  Cleavage 
parallel  with  ^  highly  perfect ;  parallel  with  e  in 
traces ;  ^  longitudinally  striated. 

H.=l-5— 2.  G.=3-48,  Haidinger ;  3-4,  Breithanpt. 
Lustre  metallic-pearly  upon  the  faces  of  perfect 
cleavage  ;  elsewhere  resinous.  SircoA:  yellow,  com- 
monly a  little  paler  than  the  color.  Color  several 
shades  of  lemon-yellow.  Subtransparent — subtranslucent.  Sectile. 
Thin  laminsB  obtained  by  cleavage,  flexible,  but  not  elastic.  ^ 

C&mpontion,  Sulphur  39*10,  and  arsenic  60^.  It  bums  with  a  blue  flame  on  charcoal 
before  the  blowpipe,  and  emits  fumes  of  sulphur  and  arsenic.  Dissolves  in  nitric,  muriatic, 
and  sulphuric  acids. 

Obsl  Orpment  occurs  in  small  crystals  imbedded  in  clay,  near  Neusohl  in  Lower 
Hungary.  It  usually  occurs  in  foUated  and  fibrous  masses,  and  in  this  form  is  found  at 
Kapnik  in  Transylvania,  at  Moldawa  in  the  Bannat,  and  at  Felsobanj^  in  Upper  Hungary, 
where  it  exists  in  metalliferous  veins,  associated  with  realgar  and  native  arsenic 

Tlie  name  oqiiment  is  a  ooiTuption  of  its  Latin  name  auripigmentum,  **  paint  of  gold," 
which  was  so  called  in  allusion  to  its  color,  and  also  because  it  was  supposed  to  contain 
gold. 

It  is  osed  as  a  pigment 

65 
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NATIVE  SULPHUR.    Sulfhue  ptkamidalis. 

V  jr.  and  J.   Nictv«  Bolpbar.    Natartkber  SdnrelU.   8oaft«,  H.   Bu9¥, 

Primary  formy  a  rhombic  octahedron  ;  E :  E 
(adjacent  in  the  same  pyramid)  z=106°  38',  and 
b4^  58',  E :  E  (adjacent  but  in  different  pyramids) 
=1430  17'.  Secondari/  form:  m  :  m=10P 
5%  m :  E=161o  39^,  K  :  a=132<^  2%e':&  (adja- 
cent)  =127°  1',  p  :  e'=134o  63',  p  :a=ll7°  48'. 
Cleavage  parallel  with  E  and  m  imperfect 
Compound  crystals:  composition  parallel 
with  p.  Imperfect  crystallizations  :  imitative 
shapes  and  amorphons ;  composed  of  concentric 
coats  ;  also  fine  granular,  or  impalpable. 

H.=l-6— 2-5.  G.=2-072,  crystals  from  Spain. 
Lustre  resinous.  Streak  sulphur-yellow — yel- 
lowish-white.    Color  sulphur-yellow,  sometimes 

reddish  or  greenish.    Transparent — subtranslucent.    Pr€u:ture  con- 

choidal,  more  or  less  perfect.    Sectiie. 

It  is  pure  Bulphor,  but  is  often  contaminated  with  clay  or  bitumen.  It  bans  with  a 
blaish  name  at  a  kyw  temperature,  with  the  strong  odor  of  solpfaarons  acid.  It  becomes 
resinouslj  electrified  by  mctioo.  It  is  insoluble  in  water,  and  is  not  acted  npon  by  the 
acids. 

Ob&  Sulphur  is  one  of  the  dimorphous  substances,  since  its  crrstaUine  fonn  vaiies  fun- 
damentally with  the  temperature  at  which  ciystallization  takes  place.  Crystallized  from 
fusion,  it  presents  obtuse  oblique  rhombic  prisms,  in  which  M :  M»90o  32%  and  T:i 
(plane  truncating  the  obtuse  or  front  lateral  edgre)  ^=95°  46'. 

Hie  great  repositories  of  sulphur  are  either  beds  of  STpsum  and  the  aseodate  rocks,  or 
the  regions  of  active  and  extinct  volcanoes.  In  the  vufey  of  Noto  and  Mazzaio  in  Sidly, 
at  CoDil  near  Cadiz  in  Spain,  and  Cracow  in  Poland,  it  occurs  in  the  former  situatioii. 
Sicily,  and  the  neighboring  volcanic  isles,  the  Sd&tara  near  Naples,  the  volcanoes  of  the 
Placific  ocean,  &C.,  are  locieJities  of  the  latter  kind.  Hie  crystals  from  Sicily  aie  some- 
times two  or  three  inches  in  diameter.  It  is  also  deposited  from  hot  goings  m  Iceland ; 
and  in  Savoy,  Switzerland,  Hanover,  and  other  countries,  is  met  with  m  certain  metallic 
veins.    At  Badoboy,  near  Oapina  in  Croatia,  it  oocon  in  imbedded  spheroidal  masMS, 
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which  haye  a  brownish  tinge,  owing  to  the  presence  of  bitumen.  Stromeyer  detected  sele- 
nium in  a  dark  reddish  colored  sulphur  of  the  Lipari  ishinds. 

Sulphur  is  found  as  a  deposit  about  the  sulphur  springs  of  New  York,  Virginia,  &c.,  and 
occurs  also  in  coal  deposits  and  elsewhere  where  sulphuret  of  iron  is  undergoing  decompo- 
sition ;  also  in  microscopic  cirstals  at  some  of  the  gold  mines  of  Virginia. 

The  sulphur  mines  of  Sicifj,  the  crater  of  Volcano,  and  the  Solftitara  near  Naples,  af- 
fiord  immense  quantities  of  sulphur  for  commerce.  Previous  to  becoming  an  article  of 
commerce,  it  is  puri6ed  by  fusion  or  sublimation.  The  manufacture  of  gunpowder,  of 
sulphuric  acid,  casts,  cements,  and  various  pharmaceutical  preparations,  are  among  the 
important  processes  in  which  solphar  is  required. 
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ORDER  I.— PITTINEA. 


AMBE2R.    SucciNuv  Elkctruic 

YdV>wMi]MralBaiia,lL    B«nwt«iii  ^  a«  G«m«iu.     Sdcdn,  A   Soediram.    HX<tr^v.    Avv- 
U99fioif,     Lyacmloii,  Dmt0§tr. 

Occurs  in  irregular  masses,  destitute  of  cleavage. 

H.=2 — 2-5.  G.=l-08l.  Zt4*/re  resinous.  /S'/reoA;  white.  Color 
yellow,  sometimes  reddish,  brownish,  and  whitish.  Transparent-^ 
translucent. 

CompoHtiont  according  to  Dnpier  and  Ure, 


Caibon, 

80-59 

70-68 

Hjoxogoif 

7-31 

11-63 

Oxygen, 

6-73=-94-63,  D. 

7-77=-0OO7,U. 

Drapier  also  detected  muiiite  portions  of  lime,  alumina,  and  sQica.  It  bams  readilj 
with  a  yeUow  flame,  emitting  an  agreeable  odor,  and  leaves  a  black  shining  caibonaceons 
residue.    It  becomes  electric  by  friction.    Soluble  in  alcohol 

Ob&  Amber  occins  in  the  greatest  abundance  on  the  Prussian  coast,  in  a  bed  of  bitn- 
minous  coal,  whence  it  is  washed  out  by  the  waves  and  thrown  aahora  It  is  also  obtained 
at  the  same  place  by  sinking  a  shaft  into  the  coal  It  occurs  also  along  the  whole  line  of 
the  Baltic  coast,  at  Courland,  livonia,  Pomerania,  and  in  Denmark ;  also  near  Catania 
on  the  Sicilian  coast,  sometimes  very  peculiarly  tii^jred  Uue.  At  Hasen  Island  in  Green- 
land, it  also  occurs  in  brown  coal ;  also  near  Paris  m  clay,  and  in  China. 

It  has  been  often  found  in  various  partsof  the  gre^i  sand  formation  of  the  United  States, 
either  loosely  imbedded  in  the  soil,  or  engaged  in  marl  or  lignite,  as  at  Gay  Head  or  Bfar- 
tha's  Vineyard,  near  Trenton,  and  also  at  Camden  in  New  Jersey,  ana  at  Cape  SaUe, 
near  Magothy  river  in  Maryland. 

The  vegetable  origin  of  amber  is  now  fully  ascertained.  This  is  inieired,  both  from  its 
native  situation  with  coal,  and  from  the  occurrence  of  insects  encased  in  it  Of  these  Bi- 
sects, some  appear  evidently  to  have  struggled  after  being  entangled  in  the  then  visooos 
fluid,  and  occasionally  a  leg  or  wing  is  found  some  distance  from  the  body,  which  had  been 
detached  in  the  struggle  for  escape ;  frequently  also  a  wing  (h*  leg  is  found  alone,  which 
evidently  the  insect  had  broken  on  in  its  partially  successful  attempts  to  release  iiadL 

Amber  was  eariy  known  by  the  ancients,  and  called  nXurpoUf  eUcinim,  whence,  on  ac- 
count of  its  electnedsosoeptibilitiee,  we  have  derived  our  word  sleclrt^     Itwnseafled 
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hy  some  Ljuenrium,  thourii  this  name  was  applied,  as  is  8iq>poeed,  also  to  another  mine- 
nil  of  remarkable  electriced  fHoperties;  also  Succinum,  because  of  its  supposed  vegetable 
oriffin,  as  stated  b^  Pliny,  "  quod  arboins  mccum,  pnsci  nostri  credidere.'^ 

Amber  is  extensively  employed  for  ornamental  purposes,  and  large  fine  specimens  are 
highly  valued.  In  the  rojral  museum  at  Berlin,  there  is  a  mass  weighing  18  pounds.  A 
mass  has  lately  been  found  in  the  kingdom  of  Ava,  India,  which  is  nearly  as  large  as  a 
child^s  head.  It  is  intersected  in  various  directions  by  veins  of  czystalliied  carbonate  of 
lime,  from  the  thickness  of  paper  to  one  twentieth  of  an  inch. 

It  is  employed  for  the  manufacture  of  a  varnish,  and  for  obtaining  succinic  acid,  which 
it  affords  at  a  low  temperature. 

FOSSIL  COPAL.     SucciNUM  copallinum. 

Resembles  the  resin  copal  in  hardness,  color,  lustre,  transparenc]^, 
and  difficult  sohibility  in  alcohol.  Emits  a  resinous  odor  when 
broken. 

ComposUum,  according  to  Johnston,  (Brewster's  Jour,  ziv,  87,  1839,)  Carbon  85*408,  hy- 
drogen 11-787,  oxygen  2*669,  ashes  0136=100.  Volatilizes  in  the  air  by  a  gentle  heat 
subtly  acted  upon  l>y  alcohol  * 

Osa.  Comes  from  the  blue  clay  of  Highgate  Hill,  near  London,  from  whence  it  is 
called  Highgate  resin. 

Another  resin,  resembling  the  fosol  copal  in  external  appearance,  has  been  examined 
hj  Johnston,  and  found  to  consist  of  Carbon  85*133,  hydrogen  10*853,  ashes  3*256=a 
99*242.  It  occurs  in  the  form  of  flattened  drops  or  coatings  on  calc  spar,  on  the  walls  of 
a  dyke  of  trap,  at  the  old  lead  mine  in  Northumberiand,  called  Settling  Stone$,  Color 
jnle  yeUow  lo  deep  red,  with  a  pale  green  opalescence.  G.=1'16  to  4*54  Hard,  but 
brittle.  Does  not  mdt  at  400^  F.,  but  bums  m  the  flame  of  a  candle  with  an  empyreu- 
matie  odor.    Insoluble  in  water,  and  nearly  so  in  alcohol 

MIDDLETONITE. 

J.  F.  W.  Johnston,  Brewster*!  Jour,  xll,  381,  (1838.) 

In  rounded  masses,  seldom  larger  than  a  pea,  or  in  layers  a  six- 
teenth of  an  inch  or  less  in  thickness,  between  layers  of  coal. 

Hard  and  brittle.  G.=1'6.  Lustre  resinous.  Color  reddish- 
brown  by  reflected  light,  and  deep  red  by  transmitted.  Powder 
light-brown.  Transparent  in  small  fragments.  No  taste  or  smell. 
Blackens  on  exposure. 

Ckrmpoeition,  accofding  to  Johnston,  Carbon  86*437,  hydtogen  8*007,  oxygen  5-563« 
100-007.  Not  altered  at  400<^  F. ;  on  a  red  cinder,  bums  like  resin.  Boiled  in  alcohol, 
ether,  and  oil  of  turpentine,  the  liauid  becomes  yellow,  but  dissolves  only  a  mere  trace  of 
the  resin.  Softens  and  melts  in  boilingr  nitric  acid,  with  the  emission  of  red  fames ;  a 
brown  flocky  precipitate  falls  on  cooling.    Soluble  in  cold  concentrated  sulphuric  acid. 

Obs.  Occurs  about  the  middle  of  the  main  coal  or  Haigh  Moor  seam,  at  the  Middleton 
collieries,  near  Leeds ;  also  at  Newcastle. 

SCHEERERITE.    Steatus  acicularis. 
PrUmatlc  Reetnoos-Naphthaline,  J^oenlein. 

Occurs  in  loosely  aggregated  crystalline  grains  and  folia ;  also 
in  minute  acicular  crystals,  deposited  in  small  cavities  in  coal. 

Soft.  0*66,  Macaire  Prinsep.  X^ti^fre  pearly,  or  resinous;  feebly 
flhining.    Ckdcr  whitish  or  gray.     Easily  frangible.    Tasteless. 
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Inodorous.  Feel  not  greasy.  At  111^  P.,  according  to  M.  Prin- 
Sep,  it  meltSy  and  in  the  fused  state  resembles  a  fatty  oil,  and  like  it 
penetrates  paper ;  these  spots,  however,  may  be  removed  by  heat. 
On  cooling,  the  mineral  crystallizes  in  four-sided  acicular  crystals. 
Its  boiling  point  is  at  197^^  F. 

Compontiom,  aooordiof  to  FHiifep,  (Fogg-  Ann.  zr,  394,)  Cailxm  73,  and  hjdrofa 
Ski,  Beaily,  and  accordiiig  to  Kmuf,  (Pogrg.  zliii,  141,)  Caiboo  99-49,  hjdngca  7*42.  It 
takes  Bxe  easily,  and  is  completely  consumed,  giTing  out  much  molEe  and  a  feeUe  aro- 
maticodor. 

Obs.  It  was  iivund  by  Capt  Scheerer,  in  the  year  1823,  in  a  bed  of  brown  coal,  neai 
St  Gallen  in  Switxerland.  Iliese  beds  are  from  two  to  three  feet  thick,  and  appear  to  be- 
kxur  to  a  ve^  reoent  formatioD. 

The  Fiekielite  of  Bromeis,  ftom  the  brown  coal  of  Usnach,  is  a  similar  substattce, 
oonsisting  of  Carbon  89*8,  h]r<)n>8«a  10*7,  and  ftuing  at  115<>  F.  His  KiniiU  of  Kiaa» 
ftom  the  same  locality,  is  sud  to  consist  of  equal  portions  of  oarbon  and  hydrogen,  and 
to  ftise  at  2dO<»  F. 

HABTITE.    Stbatvs  OBLIQUUB. 

Primary  farmj  an  oblique  rhombic 
prism,  (fig.  91,  Plate  II ;]  angle  of  prism 
about  10(P.  Secondary  the  annexed  fig- 
ure. P  :  a—rabout  laO^.  Cleavage  only 
in  traces. 

H.=l.  O.=l*046.  Lustre  somein^at 
greasy.    Color  white.    Translucent 

Campontionj  aocording  to  Sdnotter,  Caibon  87-473,  hydrogen  13048.  Funs  at  ISS^ 
F.,  to  a  clear  fluid. 

Obs.  Hartite  resembles  wax  in  transhioency  and  in  general  appearsnoe.  It  is  aliiad 
to  Scheeverite,  ftom  which  it  is  distingnisfaed  by  its  crystallization  and  the  temperature  of 
ftMion,  as  well  as  aetkm  before  the  bkywpipe.    It  ooours  at  Obeihart  in  Awtiia. 

rXOLYTE. 
bolyt,  Hai4ing§r,  Pofg.  Ivl,  345. 

Amorphous.    Occurs  in  seams  in  bituminous  coal. 

H.«l.  G.=1'008.  LtiJ/rs  greasy.  CWor  hyacinth-red.  Pulver- 
ized in  the  fingers,  it  becomes  ochre-yellow  and  yellowish-brown. 
Thin  fragments  subtranslucent.  Fracture  imperfect  conchoidal  in 
the  purer  yarieties. 

Softens  at  169^  F.,  hot  is  still  tenacious  atJ219o  Fw— >wfaence  the  name,  fiom  t{4  and 
Xiw,  to  di9$olv€, 

OssL  This  spedfls  resembles  closely  the  Hartite,  but  diffirs  in  the  temperature  of  ft- 
•ion  and  other  charactera.    It  occurs  in  a  coal  bed  at  Obeifaart,near  Gloggnitz. 

HATCHETINE.    Stbatds  sibacsus. 
Mtnma  TtUow. 

CrystalUaed  and  amorphous  in  thin  laminsB,  haying  the  c^msis- 
teneyofsoftwax.  G.  at  60<)  F.=4K916.    Ztm^s  nacreous.    Color 
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white,  becoming  black  and  opaqae  on  long  exposure.    Tranqpa- 
rent.    Feel  greasy. 

Composition,  accordincr  to  Johnston,  (Brewst  Jour,  ni,  338, 1838,)  Caibon  85*910,  hy- 
drogen 14-624«100*534.  Mdto  at  115o  F.  Heated  oantioiuily  it  distils  oyer  with- 
oot  change.  Sparingly  diraolyes  in  bailin|r  alcohol,  and  precqntates  acain  on  ooding. 
''**'"'  ~    ot  ether  more  laifely :  the  aohilion  od  eoobng 


Cold  ether  dissolves  a  smaU  quantity,  and  1 ^     „ 

coagulates  into  a  mass  of  minute  p^irly  fibres,  fiom  which  the  etner  may  be  separated  1^ 
agitation  or  comptessioiL 

Ob&  Occurs  with  die  inm  ores  of  the  coal  measm«t  In  GkmoigattliiTO,  and  in  some 
of  the  midland  counties  of  Endand.  It  was  first  observed  by  Conybeue.  It  is  said  to 
have  been  found  on  the  coast  of  flnland. 

OZOCERITE. 

Like  a  resinous  wax  in  consistency  and  translucency ;  structure 
sometimes  foliated.  Color  brown  or  brownish-yellow  by  transmitled 
light ;  leek-green  by  reflected  light.     Odor  weak  bituminous. 

Comfomtumt  according  to  Magnus,  (Ann  deCh.etdtFh.lv,)  Schrottor,  (Bib.  Univ. 
18360  and  Johnston,  (Brewster's  J.  zii,  389, 1838,) 

Moldavia.  Moldavia.  UrpeCb. 

Hydrogen,  15-15  13-787  14-06 

Carbon,  85-75«100-90,  M.  8&a04«99^1,  &   86-80- 100-86,  J. 

Fuses  at  140f  F.,  and  boils  at  S50o.  Distils  without  apparent  deoompositioa.  No 
change  in  the  strong  adds,  and  very  little  in  hot  concentrate  alcohol  Ccud  ether  dis- 
solves about  four  fifths  of  the  whde,  which  it  deposits,  on  evaporatioii,  in  brown  flocks, 
that  melt  at  109o  F.  to  a  yeOowish-bcown  Kqaid. 

Obs.  Oaocerite  was  discovered  by  Meyer  in  a  sandstone  in  Moldavia,  in  the  vicinity  of 
coal  and  rock  salt  It  also  oocnrs  near  Vienna ;  also  at  the  Uipeth  oolUery,  New  Carae, 
England.    It  is  sometinies  made  into  eandles. 

MINERAL  CAOUTCHOUC.    Brnnan  flbxxlb. 
BlMtlc  Bltumea. 

Occurs  in  soft  flexible  masses. 

G.=0-9063 — 1*233,  the  Derbyshire  variety.  Lustre  resinous. 
Color  blackish-brown,  of  various  shades.  Subtranslucent ;  some- 
times presents  a  brilliant  dark  orange-red  color  by  transmitted  light. 
Flexible  or  elastic. 

Acconfing  to  M.  Hemy,  Jtmior,  (Ann.  des  Mines,  zii,  269,)  it  contains 


Carbon,  53-25  58*36 

Hydrogen,  750  4-89 

Nitrogen,  0-15  0*10 

Oiygen,  40*10»100  36-75^100 

Johnston  (Brewst  J.  liii,  33, 1888)  obtained,  by  amere  latisfcetory  analy«s, 

Catbon,  85-474  84*385  85*96 

Hydrogen,  13*383  13*576  13*34, 

showing  that  it  is  closely  aOied  to  osocerite  and  Hatdietine.    It  takes  firs  readily,  and 
boms  with  a  liyely  yellow  flame,  giving  oat  4  bitaminons  odor. 

Obs.  This  species  was  first  obeenred  in  Derbyshire,  in  the  forsaken  lead  mine  of  Odin, 
by  Dr.  lister,  in  1673,  who  called  it  a  subtsmmean  fvBuras,  and  was  miosrtain  whether  it 
belonged  to  the  TC^^etable  or  mineral  kingdom.  In  1797,  it  was  accurately  described  by 
Hatcbett,  in  the  Lmnaan  Transactions,  iT,  146.  It  has  since  been  fonnd  m  a  coal  mine 
atMontiehui^  at  the  depCh  of  330  foet ;  and,  tccoiding  to  Hansmaim,  (Bandbnob,  iii. 
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273,)  it  oceors  at  Neufcbatel,  and  in  the  island  of  Zante.    It  has  also  been  met  with  in 
bituminous  limestone  at  Woodbury,  Conn. 

RETINITE.    BiTOMBN  rRxatJMs. 
Retlnaspbaltum,  H^tchett,  Phil.  Trans.  1804. 

Occurs  in  roundish  masses. 

H.=l— 2-5.  G.=1135,  Hatchett.  Lustre  often  earthy  exter- 
nally, but  slightly  resinous  in  the  fracture.  Color  light-yeilowish- 
brown,  sometimes  green,  yellow,  red,  or  striped.  Subtransparent — 
opaque.  Fracture  conchoidal.  Often  flexible  and  elastic,  when 
first  dug  up ;  but  it  loses  this  property  on  exposure. 

Composition^  according  to  Hatchett  (Phil  Trans.,  1804,  p.  404)  and  Buchdz,  (Scfawdg- 
ger*s  Jour,  i,  293,) 

Vegetable  Resin,  55  Resin  soluble  in  alcohol,  91 

Bitumen,  41  Resin  insoluble  in  ateohol,         9^100»B. 

Earthy  matter,  3=99,  H- 

Johnston  after  drying  it  at  300°  F.,  obtained,  (Brewster's  Jour,  xii,  560,  1838,)  Resin 
soluble  in  alcohol  59-32,  insoluble  organic  matter  27-45,  white  ash  13*23=100.  Retinite 
takes  fire  in  a  candle,  and  bums  with  a  bright  flame  and  fragrant  odor.  The  insdnUe 
matter,  heated  in  a  tube,  blackens,  and  gives  off  an  empyreumatic  odor ;  at  a  red  heat,  ii 
bums.    The  whole  is  soluble  in  alcohol,  excepting  an  unctuous  residue. 

Obs.  This  species  was  first  observed  near  Devonshire,  by  Dr.  Milles,  accompairnng 
Bovey  coal  It  has  since  been  met  with  near  Helboa,  in  the  county  of  Mansfie^^t  at  Wof 
chow  in  Moravia,  and  near  Halle,  in  brown  coal  The  purer  specimens  often  consist  of 
alternating  layers.  The  variety  from  Bovey  Tracej  has  a  dry  earthy  textuie>  while  thsit 
from  Wolchow  is  hard  and  reamous. 

GUYAQUILLITE.    Brruiaw  amarcm. 
Joknstfiih  Brewster's  Jour.  zilS,  (1838,)  p.39B. 

Amorphous — ^yields  easily  to  the  knife,  and  may  be  nibbed  to 
powder.  G.=1092.  Color  pale  yellow.  Lustre  not  resinous,  or 
imperfectly  so. 

Composition,  according  to  Johnston,  Carbon  76^5,  hydrogen  8*174,  ojnrgen  15*161= 
100.  Slightly  soluble  in  water,  and  largdy  in  alcohol,  forming  a  yellow  solation,  wkich  is 
intensely  bitter.  Begms  to  melt  at  157°  F.,  but  does  not  flow  easily  till  near  213o.  As  it 
cools  becomes  viscid,  and  may  be  drawn  into  fine  tenacious  threads.  Soluble  in  oold  sul- 
phuric acid,  forming  a  dark  reddish-brown  solution.  A  few  drops  of  anunonia  put  into  tbs 
alcoholic  solution,  darken  the  color,  and  finally  change  it  to  dark  brownish-red. 

Obs.    It  is  said  to  form  an  extensive  deposit  near  Guyaquil  in  South  AsMrica. 

The  Berengelite  of  Prof.  Johnston  is  closely  similar  to  Guvaqmlfite,  and  an  analyas  by 
him  gave  Carbon  72-472,  hydroj^  9*198,  oxygen  18'330al00.  Forms  a  bitter  sohitkn 
with  cold  alcohol  On  evaporation,  thp  resin  oDtained  has  a  clear  red  cok>r,  and  remains 
soft  and  viscid  at  the  ordinary  temperature.  Fracture  and  lustre  resinous.  Color  daik 
brown,  with  a  tinge  of  green.  Powder  yellow.  Odor  resinous,  disagreeable.  Taste  a 
little  bitter.  It  is  said  to  form  a  lake,  like  that  of  Trinidad,  in  the  proyince  of  8t  Josa 
de  Berengela,  about  one  hundred  miles  from  Arica,  Pern,  and  is  used  at  Ariea  ibr  paying 
boats  and  vessels. 

BITUMEN.    BrruHEM  ooMiiuins. 

Black  Mlneral-Bcsio,  Af.  uidJ.  Mineral  OU,  Naplitha,Petrolenin,  Mineral  Pitch.  Aspteltum.  Bog- 
pech,  BergUieer,  Hmtu-    Atphalt,  L.    BUuine,  H. 

Occurs  both  solid  and  fluid,  presenting  no  regular  form. 
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H.=0 — 2.  G.=0-8 — 1*2.  Lustre  resinous.  Streak  commonly 
similar  to  the  color.  Color  black,  brown,  and  reddish  ;  fluid  varie- 
ties nearly  colorless  and  transparent.  Fracture  of  solid  varieties 
perfectly  conchoidal  and  brilliant.    Sectile.    Odor  bituminous. 

Naphtha  (the  fluid  vaiiaty)  oontaiiM,  aooordmir  to  Thomwo, 

Carbon,  82*3 

Hydrogen,  14-8=97 

Inflames  readily,  and  bums  with  much  smoka 

Ob&  llie  solid  varieties  of  this  species  have  been  tenned  numeral  piiek,  or  atphaltum  ; 
the  fluid,  mineral  oil  The  eartky  and  flaggy  mineral  pitch  are  two  varieties  of  solid 
bitumen^  the  former  is  distinffuished  from  the  latter  by  its  less  conchoidal  fracture.  Pe- 
troleum 18  a  flmd  bitumen,  which  ooxes  from  certain  rocks  of  the  coal  fonnaticm,  and  be- 
comes solid  on  exposure.  Naphtha  is  a  limpid  or  yellowish  fluid  ;  but  when  exposed  to 
the  air  it  deepens  in  color,  and  mcreases  in  consistency,  till  grradually  it  assumes  the  char- 
acters and  iqppeaffanee  of  petroleum.    Naphtha  may  again  &  obtained  from  petralenm  by 


Asphahum  is  met  with  abundantly  on  the  shores  of  the  Dead  Sea ;  in  reniform  stakc- 
titie  masses  at  Matlock  in  Derbyshire  ;  in  granite,  with  quartz  and  fluor,  at  Poldice,  in 
Cornwall ;  in  cavities  of  Chalcedony  and  c^c  spar,  in  Russia,  and  other  i^aoes.  Naph- 
tta  issues  from  the  earth  in  large  quantities  m  Persia  and  the  Birman  empire  ;  at  R^«> 
soon  there  are  upwards  of  five  hundred  naphtha  wells,  whidi  afod  annually  412,000 
hhds.  A  very  remarkable  locality  of  bitumen  occurs  on  the  island  of  Trinidad,  where 
there  is  a  lake  of  it,  one  and  a  half  miles  in  oiroumfefence.  The  bitumen  is  solid  and 
cold  near  the  shoves,  but  gradually  increases  in  temperature  and  softness  towards  the 
eentre,  where  it  is  boilmg.  The  appearance  of  the  soKdifled  bitumen  is  as  if  the  whole 
sor&oe  bad  boied  up  in  large  bubbleB,  and  then  suddenly  cooled.  The  ascent  to  the 
lake  from  flie  sea,  a  distance  of  three  quarters  of  a  mile,  is  covered  with  the  hardened 
pitch,  on  which  trees  and  vegetation  flourish,  and  here  and  there  about  Point  La  Braye 
the  masiBS  of  pitch  k)ok  like  black  rocks  among  the  foliage. 

Petroleum  is  met  with  in  many  parts  of  the  Imited  States.  Kenhawa  in  Virginia,  Soots- 
ville,  ¥j,t  Duck  Creek  in  Monroe  Ca,  Ohio,  Liverpool,  Ohio,  are  among  its  kwalities.  In 
New  Toik  it  is  found  floating  on  the  surfiice  of  Seoeca  lake,  and  b  hence  called  Oeneeee 
or  Seneca  ciL 

Naphtha  afibfds  both  ftwl  and  liriits  to  the  inhabitants  of  Badku,  on  the  Caspian.  It 
18  abo  empbyed  in  Persia,  and  the  Birman  empire,  as  a  lotion  in  cutaneous  eruptions,  and 
hM  an  embrocation  in  bruises  and  rheumatic  aflfections.  It  is  empbyed  fiv  various  pur- 
poses in  the  arts,  particularly  in  the  manufrujture  of  varnish,  and  as  a  substitute  for  oil  ia 
the  fonnatkm  of  oil  paint,  it  being  preferred  on  account  of  its  rapid  evaporation  and  drying. 

Bitmnea,  in  all  its  varieties,  was  well  known  to  the  ancients.  It  is  reported  to  have  bem 
emptoyed  in  the  construction  of  the  walls  of  Babj^on,  and  at  Agngentum  it  was  burnt  in 
lamps,  and  called  Sicilian  oil  Hie  Egyptians  also  made  use  of  it  in  embafamng.  Two 
ship  loads  of  the  Trinidad  pitch  were  sent  to  England  by  Admiral  Cochran,  but  it  was  found 
that  the  oil  required  to  render  it  fit  for  use,  exceeded  in  e^qieose  the  cost  of  pitch  in  Eng* 
land,  in  consequence  of  winch,  the  pvogeot  of  employing  it  in  the  arts  was  anandoned. 

IDIUALIN. 

Massive,  with  greasy  lustre,  a  grayish  or  brownish-black  colori 
and  a  blackish  streak  inclined  to  r^.    Opaque. 

Compontionf  according  to  Dumas,  Carixm  94*9,  hydrogen  5*laBl0a  Insc^uble  in  wa- 
ter, and  little  so  in  alcohol  or  ether.    Fuses  at  400O  F. 

Obb.  Occun  mixed  with  cinnabar  at  Idria.  It  is  sometimes  cafled,  from  its  oombos- 
tibiU^,  ^ueekeilberhrmnderM,  or  tr^Unnmable  emnabar. 
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ORDER  II.— ANTHRACINEA. 


BITUMINOUS  COAL.    Antheax  btpumwobob. 

BltamiiMMif  Mineral  Coal,  Jf.  Common  Coal.  Brown  Coal.  Black  Coal.  Cherry  Coal.  BpltaC 
Coal.  CannelCoal.  Jet.  Lignite.  Braankohle.  Pedikohle.  Blittetkohle.  BltnaMMi  Hols.  BofdUe' 
Ja7e^K. 

Presents  no  regular  form  or  structure. 

H.=l— 2-5.  G.=l-2— 1-5.  Z^M^fre  more  or  less  resinous.  Streak 
and  color  black,  or  brown  ;  often  g^rayish,  when  impure.  Opaque. 
Fracture  conchoidal — ^uneven.    Brittle,  or  sectile. 

This  species  comprehends  several  varieties. 

Pitchi  or  caking  cocU,  when  heated,  at  first  breaks  into  nomeroos  small  pieces,  wfaicli« 
cm  raising  the  heat,  imite  in  a  solid  mate.  Its  color  is  velvet-black,  or  giajish-blaek. 
Specific  gravity  1*269.  It  takes  fire  readily,  and  bums  with  a  lively  yellow  flame,  but  ro- 
<^uires  frequent  stirring  to  prevent  its  caking,  which  prevents  the  ingress  of  air  ibr  combas- 
tion.  The  principal  beds  at  Newcastle  afibrd  this  kmd  of  coal  It  contains,'  according  to 
Tliomson,  (abstracting  the  earthy  matter,)  Carbon  24-75,  hydrogen  1-375,  nitrogen  5'35» 
and  oxygen  1*5. 

Cherry  coal  has  much  the  appearance  of  caking  coal,  but  is  devoid  of  the  jprapefty  of 
softening  and  caking,  when  heated.  It  is  very  fiangible,  and  hence,  in  mimng  it,  there  is 
considerable  waste.  Near  Birmingham,  the  loss  in  mining,  including  the  pillars,  amounts 
to  two  thirds  of  the  whole.  G.=  1*265.  It  bums  more  rapidly  than  cakmg  coal,  with  a 
clear  yellow  flame.  The  combustible  part  contains,  accordmg  to  Thomson,  Carbon  25*5, 
hydrogen  4*25,  nitrogen  3*5,  oxygen  1.  It  leaves  about  ten  per  cent  of  ashes.  It  occun 
at  the  Glasgow  coed  beds,  and  received  its  name  from  its  lustre  and  beauty. 

The  wplint  coal  from  the  same  region  is  much  harder  than  the  cheiry  coal,  and  is  hence 
sometimes  called  hard  coal.  It  contains,  besides  9*5  per  cent  of  earthy  matter.  Carbon 
21,  hydrogen  1-75,  nitrogen  1-75,  oxygen  3*5. 

Carmelcoal  has  a  dark  grayish-black  or  brownish-black  cdor,  a  large  conchoidal  frac- 
tme,  and  receives  a  good  {x^idi.  It  takes  fire  readily,  and  bums  witluMit  melting,  with  a 
dear  yellow  flame.  On  this  account  it  has  been  used  as  a  substitute  for  candles,  and  hence 
received  its  name.  This  coal  contains,  on  an  average,  about  11  per  cent  of  earthy  matter. 
The  combustible  part,  according  to  Thomson,  consists  of  Carbon  8*25,  hydrogen  2*75,  ni- 
trogen 1*75.  It  abounds  al<  Lesmahago,  about  twenty  miles  from  Glasgow,  also  in  dif- 
ferent parts  of  Ayrshire,  where  it  is  made  into  inkstands,  snuff'-boxes,  and  other  similar 
articles.  Jet  resembles  cannel  coal,  but  is  blacker,  and  has  a  more  brilliant  lustre. 
It  occurs  in  detached  pieces  in  clay,  on  the  coast  near  Whitby  in  Yorkshire,  and  at  Bal- 
lard Point,  and  ^sowhere.  It  is  the  Gagate9  6f  Diosoorides  and  Fliny,  a  name  derived 
from  the  liver  Gagas  in  Syria,  near  the  mouth  of  which  it  was  found. 

Wm>d  tool,  or  %ntte,  occurs  in  the  newest  formations,  and  has  all  the  stmctarc  and 
q>pearance  of  carbonized  wood.* 

T^  (Newcastle  coal  mines  are  stated  to  employ  sixty  thousand  men.  Tlie  principal  coal 
niin*  of  France  are  those  of  St  Eticnne,  Mons,  Charleroi,  and  Liege.  Germanytis  not 
rich  m  Qoal  mines.  The  only  deposits  in  Sweden  occur  at  Hoganes,  near  Helsiiiborg  m 
Scania.  Norway,  Denmark,  and  Russia,  seem  to  be  entirely  destitute  of  coal  beds.  Sane 
trifling  quantities  are  found  in  the  Appermines  in  Italy.  In  Spain,  coal  occurs  in  Anda- 
lusia, Arragon,  Estremadura,  Catalonia,  Castile,  and  the  Asturias,  but  in  quantities  of  little 
imlxiftance.    llie  only  coal  bed  in  Portugal  which  is  worked,  is  situated  in  the  pnmnce 
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«f  Beinu  Goal  is  aso  abondant  in  China  and  Japan,  in  the  island  of  Madagascar,  in  Af- 
lica,  and  New  Holland.  But  nowhere  are  its  deposits  more  extensive  and  numerous  than 
in  the  United  States.    It  occurs  extensively  throughout  the  middle  and  western  States. 

ANTHRACITE.    Anthrax  lapideus. 

NoihbitamiiHMif  Mineral  Coal,  Jf.  Glance  Cool.  Mineral  Carbon.  Blind  CoaL  CdamBar  Coal. 
Kilkenny  Coal.    Stangenkohle.   Glanzkohle,  ^.    Antlurazlt,  jEIoiu.  Kohlenblende,  Z^  Anthracite,  ZT. 

It  presents  no  regular  structure. 

H.=2-.2-5.  G.=l-3— 1-6  ;  1-62— 1-55,  Pennsylvania  coal ;  1-75, 
Rhode  Island  coal.  Lustre  submetallic.  Streak  and  color  iron- 
black,  sometimes  grayish-black ;  often  beautifully  iridescent. 
Opaque.    Fracture  conchoidal. 

It  consists  of  nearly  pure  carbon. 

The  following  compositions  of  specimens  from  Lehigh,  Fenn.,  and  from  Rhode  Island, 
were  obtained  bj  Vantizem,  (Journal  of  the  Acad.  Nat  Sc.  of  Philad.,  v.  17 :) 


Pennsylvania. 
901 

Rbode  Island. 

Carbon, 

9003 

77-70 

Water, 

6-6 

4-90 

6-70 

Silica, 

1-2 

2-14 

8-50 

11 

trace 

Oxyd  of  iron 

and 

mang. 

0-2=99-2 

2-50=99-57 

710=100 

It  boms  with  very  little  flame,  and  no  smoke  or  bituminous  odor. 

Obs.  Anthracite  occurs  principally  in  secondary  rocks ;  but  has  been  occasionally  ob- 
served in  more  ancient  strata. 

It  occurs  at  Kongsberg  in  Norway ;  in  the  trap  of  the  Calton  Hill,  Edinburgh;  at  Kil-/' 
kenny  in  Ireland,  and  in  several  parts  of  Wales,  where  it  is  called  Welsh  culm. 

Extensive  deposits  of  anthracite  occur  in  Luzerne  Co.,  Penn.,  in  the  emthracite  regiot), 
as  it  is  called,  of  the  Susquehannah.  Its  length  is  between  sixty  and  seventy  miles,  and 
breadth  five  miles,  and  it  forms  a  kind  of  basin,  through  which  pass  the  Susquehannah 
liver  and  Lackawanna  creek.  The  coal  occurs  throughout  this  region,  cropping  out  of  the 
hills  and  appearing  on  their  sides,  and  the  beds  being  nearly  horizontal,  they  are  worked 
without  much  downward  excavation.  The  layers  of  pure  coal  are  sometimes  twenty  or 
twenty-five  feet  thick,  and  the  excavations  appear  like  immense  caverns,  whose  roofs  are 
supp(^rted  by  enormous  columns  of  coal,  and  "  mto  which  a  coach  and  six  might  be  driven 
and  turned  again  with  ease."  For  a  particular  account  of  these  ma^ficent  deposits, 
reference  may  be  made  to  a  valuable  article  on  this  subject,  by  Prof.  SiUimin,  vol  xviii,  p. 
308,  of  the  Amer.  Jour,  of  Sc.  The  adjoining  counties  of  Schuylkill  and  Lehigh,  also 
abound  in  this  variety  of  ooaL  A  variety  is  found  also  at  Portsmouth,  Rhode  Island,  and 
at  Worcester  and  Mansfield,  Mass. 

Anthracite  is  now  veiy  generally  employed  as  fuel,  in  the  eastern  and  northern  parts  of 
the  United  States. 

'  GRAPHITE.    Pluubago  sourroRiA. 
Rhomboidal  Graphite,  J.    Black  Lead.    Plumbaga    Carburet  of  Iron. 

Primary  form^  a  rhombohedron.  Secondary  form  :  flat  six- 
sided  tables,  having  their  basal  planes  striated  parallel  to  the  alter- 
nate edges.  Cleavage  parallel  with  the  base  of  the  prism  perfect 
Commonly  in  imbedded,  foliated,  or  granular  msissesv 

H.=l— 2.  G.=2-0891.  Lustre  metallic.  Streak  black  and 
shining.  Color  iron-black — dark  steel-gray.  Opaque.  Sectile; 
soils  paper.    Thin  laminae  flexible.     Feel  greasy. 
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020  DESCRIPTIVE  MINBBALOGY. 

It  is  oottipofed  of  ouboa  tnd  a  TuiaUs  qouititj  of  iron,  wfaieh,  aoooidmf  to  TVoni- 
■on,  ia  mechanieaUj  mixed  with  the  caihon.    The  fcUowinir  are  a  fsir  of  the  analyaea: 


Bcheele.  Btrtbollet.  YnuiiieliB.  Bwiiwue.                   VniQiflni. 

Carbon,           81  9(H)        '          93                  96                         94*4 

Inm,               10  9*1                     8                    4    Qzydofiroo,    1-4 

Oxygen,            9»100  ~»99*1         — »100         -^100     Silica,    3^«98^4 

At  a  hiffa  temperature  it  boms  witlioot  flame  or  irooke,  and  leaTea  a  portion  of  red  oxyd 
of  iron,  ft  is  invisible  before  the  Uowpipe  both  alone  and  with  reagents.  It  is  abo  uoaf- 
Ibcted  bj  acids. 

Obs.  Graphite  occurs  in  beds  and  imbedded  manes  in  granite,  gneiss,  mica  slate,  prim- 
itiye  Hroestoiie,  and  gray-wacke,  and  is  often  connected  mth  depnots  of  coaL  It  is  also 
met  with  in  greenstone. 

A  remarkably  fine  variety  of  graphite  ocems  at  Bonowdale  in  Comberiand  in  nests  in 
a  greenstone  rock  which  constitutes  a  bed  in  clay  slate.  In  G^enstrathfairar  in  Invemes- 
shire,  it  forms  nests  in  gneiss,  and  is  associated  with  garnet  At  Arendal  in  Norway,  it 
is  fiound  in  quarts.  At  Craignan  in  Ayrshire,  it  occurs  in  coal  beds,  and  is  situated  m  a 
layer  of  coal  between  two  lasers  of  greenstone.  It  is  mixed  with  anthiacite,  and  foms  a 
bad  flvNn  thiwe  to  six  feet  thick. 

Foliated  masses  of  graphite  occur  near  Hoonderoga,  on  Lake  George,  upon  Ruga's 
Rock,  associated  with  pyroxene  and  q>hene.  Near  iUnity,  Orange  Ca,  N.  Y.,  it  is  met 
with  in  white  limestone,  accompanying  spinel,  Brucite,  homUendD,  5lc  ;  also  in  Bocks 
Co,  Penn.,  three  miles  (torn  Attleboro*,  associated  with  tabidar  epar,  pyroxene,  and  scap- 
olite ;  and  one  and  a  half  miles  from  this  k)cality,  it  occurs  in  abmi<iance  in  syenite,  at 
lfansell*s  black  lead  mine.  Graphite  is  disseminated  in  large  msssca  fonning  yeum  in 
gneiss,  at  Sturbiidge,  Mass.,  where  it  prracnts  a  structure  behveen  scaly  and  mie  granu- 
br,  and  an  occasional  approximation  to  distinct  crystallisations;  extensiTely  in  Cornwall, 
near  the  Housatonic,  Ct ;  at  Greenville,  L.  C,  associated  with  spbene  and  tabidar  s^, 
in  nimitive  limestone ;   at  Rossie,  St  Lawrence  Coi,  N.  Y.,  with  mm  ore,  and  in  gneiss. 

Graphite  is  extensively  employed  in  the  manuiacture  of  pencils.  For  this  purpose  it 
should  be  perfectly  pure,  and  also  of  a  granular  structure.  In  the  manufecture  ci  lead 
pencils,  it  is  sawn  into  thin  ilices  and  inserted  into  grooved  semioyiindnoal  pieces  of  wood,' 
which  are  afterwards  united  by  due.  The  jpowder  formed  in  thejprooees  of  sawing  is  mm- 
gled  with  sulphur  and  gum,  and  employed  m  the  manuiacture  of  an  infenor  pencil  It  is 
also  a  |ROod  material  for  crucibles,  on  account  of  its  extreme  inftunbilttT.  Yarieties  which 
ate  too  impure  for  pencils,  are  well  adapted  for  the  manuiacture  of  these  articles.  It  is 
also  used  m  polishing  cast  iron  grates,  stoves,  Slc,  and  for  dimininhing  friction  in  heavy 
machinery. 

The  name  black  leadt  often  ai^>lied  to  this  species,  is  entirdy  uiappropnate»  as  it  does 
not  contain  the  least  tmce  of  lead. 

The  name  of  this  species,  gr^khite,  is  derived  irom  yp«f »,  /  write,  in  allosioa  to  its  ex- 
tsnsive  use  as  a  material  for  wnting,  arising  from  its  property  of  leaving  a  tr«oe  on  paper. 
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SUPPLEMENT. 


ANTRIMOLTTE. 

In  white  &rou8,  silky  ftalactites,  about  as  kige  as  the  finger,  hanging  in  eavitief  in 
amygdaloid.    The  atalactites  often  contain  a  central  nucleufl  of  calc  spar.    H.ck3'75« 

Compontimt,  according  to  Hioniflon,  (Min.  i,  396,)  Silica  43*47,  alumina  30-96,  lime 
7*50,  potaah  4*10,  protoxvd  of  iron  0*19,  chlorine  0*098,  water  1539.  BeA>re  the  blow- 
'fipe  forms  an  enamel  without  intumescence.    Grelatinizes  with  muriatic  aoid. 

O^urs  in  Antrim,  Irebnd,  near  the  Giant* s  Causeway. 

ARSENO-SIDERTTE. 

Forms  fibrous  concretions  of  a  yenowish-brown  color,  at  a  manganese  bed  at  Roma- 
niftche,  in  the  department  of  Saone  et  Loire,  France.  Hie  fibres  are  large  and  easily  sqm- 
rato  between  the  fingers,  and  when  rubbed  in  a  mortar  the  powder  adheres  to  the  perae. 

G.rr^'590. 

Compo$ition,  accorcEng  to  DufVdnoy,  Anenic  acid  34*96,  peroxyd  of  iron  41*31,  per- 
oinrd  or  manganese  1*99, lime  8*43,  silica  4*04,  potassa  0-76,  water  8*75.  Fuses  easily  to 
a  black  enamel,  giving  off  a  feeble  arsenical  odor  on  adding  soda.  (Dufrinovt  Ann.  des 
Mines,  4th  ser.  ii,  343, 1849.) 

AUGITE  AND  HORNBLENDE  PSEUDOMORPHS. 

Rammelsberg  gires  the  following  for  the  compodtion  of  two  yarieties  of  altered  augite 
crystals,  (Pt>gff.  iliz,  387 ;)  one  a  yellow  earthjr  specimen  from  Bilin,  the  other  white 
crystals,  a  litSe  yellowish  or  reddish,  from  Vesuvius:  and  from  Beck  we  cite  two  analjrsss 
of  hornblende  pseudomorphs,  (Min.  N.  Y.,  307,  308  ;)  the  firtt  in  six-sided  prisms,  (re- 
sembling fig.  9  of  hornblende,)  with  a  soapy  feel,  and  so  soft  as  to  be  easily  out  with  a 
kniib ;  Uie  second  in  kmg  slender  prisms,  with  a  hardness  scarcely  exceeding  talc,  and 
sometimes  a  little  translucent 

BUin.  VeMiirttts.  Warwick,  N.T.       WwwklcN.Y. 

^cia,  60-696  85-34  3500  34^ 

Alumina,  93085  1-58  39*33  95*33 

Peroxyd  of  iron,      4-907  1-67  

Lime,                      1*975                    9-66                  10*80  5-09 

Magnesia,               0-910                    1*70                  90*70  95*99 

Water,  9-194  5-47  909 

99*997,  R  98*49,  R.  98*83,  R  99*39,  R 

The  Warwick  specimens  were  both  from  magnesian  limestone. 

The  RenssehMnto,  another  variety  of  altered  augite,  (steatitic-pyroxene,)  has  been  no- 
ticed under  Pyroxene.  The  analysis  of  the  Sahla  steatitic-pyroxene  there  ^ven,  is  by 
Aws,  and  not  Bendimt. 
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622  DESCRIPTIVE   MINBBALOGT. 


BAMUTE. 

ColomiMU',  with  a  white  or  grayiifa-'Wfaite  color,  trtnskioent,  and  tn  uneym  wfHsfbaj 
fracture.    iL=^.    G.=2-9S4 

Comp^fitiant  Silica,  56*90,  alimiina  40*73,  peroxyd  of  iioD  1*04,  hme  1*04,  flooiiiie,  a 
trace,    FVom  the  Bamle  in  Norwaj.    {Erdtnann,  J.  t  pr.  Cbem.  zxiit  1*  1841.) 

BERAUNITE. 

Kadiated  and  maniye,  with  one  perfect  and  one  imperfect  clcavafj^  Il=:3 — ^2*5.  6.= 
5^878.  Lofltre  of  cleaya^fe  fnce  pearly;  of  other  snr&cee  vitieous.  Streak  reddirii 
ochre-yellow.  Color  hyacinth-red,  oecoming  darker  on  exposure.  In  thin  qilinten  a  &nt 
hyacinth-red  tranducence. 

According  to  Plattner,  Beraunite  is  a  banc  phorohate  of  the  perox^of  iron,  oontaimne  ; 
water.  It  occurs  with  kakoxene  at  Hrbeck,  near  Beraun  in  Bohemia.  {Breithaa^,  J.  t ' 
pr.  Chem.  zx,  66.) 

BERZELINE. 

In  minute  white  crystals,  slightly  translucent,  and  having  a  vitreous  lustre  on  the  surfikoe 
of  fracture,  accompanying  black  garnet  in  an  augitic  rock,  near  La  Bicia,  in  the  BimaB 
States. 

Fuses  with  difficulty  to  a  pale  glass.  With  acids  forms  a  jelly.  (Seeker  de  Smutmre, 
Leonh.  Jahih.  ii,  441.) 

BEUDANTTTE. 

Primary  an  obtuse  rfaombohedron :  R  :  It^3<'  30^.  Secondary  form,  the  primary  with 
the  vertical  angle  truncated,  fig.  13,  Pi  II.  Cleavage  basal.  H.»  4-^*5.  Lustre  resin* 
ous.  Color  black.  Streak  greenish-gray.  Translucent  in  thin  fragments,  and  deep 
brown  l^  transmitted  light 

WoOaston  detected  in  it  o^  the  oxyd  of  lead  and  iron. 

Beudanlite  was  found  at  Horfaausen  on  the  Rhine,  and  named  by  Levy  in  honor  of 
F.  a  Beudant    (Ann.  PhiL  N.  &  xi,  194.) 

BOLE 

Massive,  and  nearly  impalpable.  H.ssl— 2.  6.>=1*60,  iOap.;  1*977,  Breitlianpt 
Lustre  weak.  Color  brown,  ydlowish,  reddish.  Streak  ahhiing  and  greasy.  Subtians- 
lucent— opaque.    Feel  greasy.    Adheres  to  the  tcmgue. 

Compeeitiont  according  to  Lowig,  (Leonh.  Oryk.)  Wackenroder,  (Kastner's  Archiv.  xi, 
466,)  ^eOner,  (Leonh.  N.  Jahib.  1835,  467,)  and  Rammelsberg,  (Pogg.  xlvii,  180,) 

EtttBcditusen.    Cape  de  Pnidellet.    BAiebuhl.  Btricfau.  Stolpen. 

Silica,                43*00  41*05  41*9  42hSo  45*92 

Alumma,           24-04  25*03  20*9  20*12  22-15 

Pteoxydofiren,  10-03  8*09  12*2                8-53  trace 

Lime,                  0*52  0*45  —                 2*81  3*90 

Maniesia,            0*43  0-50  2*01  trace 

Water,               24*03  24*02  24*9  24*00  25*86 

101*05,  L.         9914,  L.         99*9,  W.        99*47,  Z.  97-83,  R. 

Hardens  before  the  Uowpipe  and  melts  on  charcoal,  with  intumescence,  to  a  white  or 
ydlowish  enamel 

Occun  in  wacke  and  basalt,  near  Striegau  in  Silesia,  at  Habichtswald  in  Hesse,  near 
Pransfeld,  at  Stolpen,  and  elsewhere. 

Thomson's  Brinite,  from  Antrim,  Ireland,  (Min.  i,  341,)  difiers  but  lit&  in  eompoei- 
tion  team  the  bole  of  Stolpen. 

The  following  are  analyses  of  doubtfol  q)ecies,  similar  in  appearance  to  the  above,  by 
'  Klaproth  (B^t  iv,  345)  and  Kersten,  (Schweig.  J.  Ixxvi,  31 :) 
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JMus,  Ockram  (Br.)  FIUtb0l, 

tr.  Sinope.  tt.  Ormwitza.  (V.  Ualsbrbcke. 

Silica,  320  313  46*40 

Alumina,  26-5  43-0  3-01 

Peroxydofiwm,        21-0  1-2  23-50 

Water,  17-0t:=96*5,  KUp.    2lK)r=96-5,  Kent  24-50:=97-41,Ker«t 

The  Bolus  from  Sinope  contained  also  1*5  of  common  salt,  and  that  from  Ocawitza  a 
timce  of  boracic  acid. 

Boek  9oapt  or  ber^teifct  is  another  compound  allied  to  bole ;  Bucholx  obtained  for  a 
qiecimen  fiK>m  Thunngia,  (Gehlen's  N.  J.  iii,  597,)  Silica  44*0,  alumina  26*5,  jperor^d  of 
iron  8^,  lime  0*5,  water  20*5.  An  analysis  by  Berthier,  of  a  yaiiaty  from  Flombidres, 
faye  a  similar  result    (Ann.  des  M,  3d  ser.  zi,  479.) 

BYTOWNTTE. 

•  Amorphous,  haying  a  granular  or  imperfectly  crjrstalline  structure,  and  a  light  bluish 
shade  of  color.    H.=6.    6.s=2*805. 

Compontumt  according  to  Thomson,  Silica  47*735,  alumina  29*695,  lime  8*800,  perozyd 
of  iron  3*750,  soda  7*600,  magnesia  a  trace,  water  SK)0a99*580.  iVom  Bytown,  Upper 
Canada.     (Thom.  Min.  L) 

It  appears  to  be  nothing  but  scapolite. 

CERIUM  OCHRR 

Occurs  as  an  incrustation  of  a  sulphur-ydlow  cdor ;  polyerulent  or  in  thin  scales. 

In  an  examination  of  one  grain.  Dr.  C.  T.  Jackson  obtained,  Ozyds  of  cerium  and  lan- 
thanum 0*2,  yttria  0*1=3=0*3.  Dr.  J.  considers  it  a  hjrcbated  ydlow  oxyd  of  cerium,  con- 
taimng  some  oxyd  of  uranium.  Dissolyes  readily  in  muriatic  acid,  and  fbnns  a  lemon- 
yeDow  solution.  With  borax,  forms  easily  a  transparent  glass,  orange-red  whik  hot  and 
pale  d^cate  green  when  cdd. 

This  ochre  invests  the  pink  scapolite  of  Bolton,  Mass.,  or  fills  cayities  in  the  rock. 
(C.  T.  Jaekmmy  J.  of  Bost  Nat  Hist  Soc.,  Jan.  1844) 

CHONIKRITE. 

Massive,  of  a  white  cobr,  glistening  lustre,  and  weak  transhicenoe. 
Camporitumj  according  to  Kobell,  Silica  35*69,  alumina  17*12,  magnesia  22*50,  lime 
12*60,  protoxyd  of  iron  1*46,  water  9*00=:98*37.    Fuses  with  intumescence  to  a  grayish- 

ss.    Dissolyes  in  concentrated  muriatic  acid  without  gelatinizing.  From  Elba,  (v,  Ko- 

;  Min.  215.) 
Benelius  suggests  that  it  is  a  mechanical  mixture. 


glafl 
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CHLORTTOID. 
Cldodtipsth,  Ftetf^.    Fogg,  xxy,  397.    BarytopfaylUt,  Br«tt. 

Masmye ;  foliated,  curved  or  bent    H.t=5*5.    G.=3*55.    Color  greenish  Uack. 

Compantitm,  according  to  Erdmann,  (J.  f.  pr.  Chem.  vi,  89,)  Silica  24*90,  alumina 
46*20,  protoxyd  of  iron  28*89.  Bonsdorff  has  analyzed  the  same  mineral,  collected  at  the 
k>cality  by  6.  Rose,  with  the  following  result:  Sihca  27*48,  alumina  35*57,  protoxyd  of 
iron  27*05,  protoxyd  of  manganese  0*30,  magnesia  4*29,  water  6-95a  101*64.  (6.  Itoee's 
Reise  nach  dem  Ural,  i,  252 ;  Jahresb.  xviii,  233.)  Infusible.  After  a  long  continued 
heat,  becomes  black  and  magnetic. 

Occurs  at  Koroibrod  in  the  Ural,  associated  with  mica  and  kyanite. 
^  The  Maaonite  of  Jackson  has  been  appended  to  hornblende  as  an  impure  foliated  va- 
riety of  that  species ;  yet  in  many  of  its  characters,  its  hardness,  ^cifio  gravity,  and 
structure,  it  i>  very  similar  to  chloritoid ;  and  in  composition  it  differs  not  very  essentially 
from  the  chloritoid  as  analyzed  by  Bonsdorff.  From  the  appearance  of  the  Masonite,  its 
opacity,  and  the  dull  cross  fracture  of  its  brittle  folia,  it  probably  contains  impurities 
which  throw  some  doubt  upon  conclusions  drawn  from  the  results  of  analysis. 

CLUTHAUTE. 

A  oon^reries  of  imperfect  oiystals  forming  nodules  in  amygrdaloid.  H.=3*5.  6.=2*166. 
I4i8tre  vitreous.    Cokr  flesh-red.    Opaque  or  subtranslucent    Fkagile. 
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C§mpo§itioth  aooording  to  Thomson,  ffifica  51*366,  ahimma  39-500,  peiazyd  of  iroo 
7*306,  soda  5*130,  magnesia  1*333,  water  10*553=:99-048.  From  Dumbarton.  {Them- 
wn,  Min.  i,  339.) 

CYMATINE. 

Hie  CymatiDe,  Metazite,  and  Peponite  of  Breithaapt,  srs  Sbnm  minenilB,  oeemimf » 
the  first  in  serpentine  and  the  other  two  in  granular  limestone.  The  color  of  each  is  some 
dhade  of  green,  and  they  are  aO  ibsible  before  the  blowpipe.  (Sefaweig.  J.  iziii,  376,  S78» 
379.) 

Cjmaliiie,  aeoordmg  to  Rammelsberg,  is  asbestos  or  fibveus  trooioKte.  Hie  other  two 
are  probably  either  asbestifonn  pyroxene  or  hombleade. 

DANBURITE. 

Imperfectly  erystallixed,  presenting  a  boney-yeUow  color,  Titzeoos  faislre,  hardneai' 
•qoal  to  7*5,  and  ^lecifio  gravity  3*83. 

Compontion,  according  to  Shepard,  Silica  56*00,  lime  38*33,  ahmiina  1*70,  yttria  7  0^ 
potash  (with  soda?)  and  loss  513,  water  8*00=100.  Phospboresoes  when  heated.  Oc 
ears  in  feldspar  ynth  Dolomite  at  Danbury,  Conn.,  the  largest  |Necee  not  ejneeding  an  inch 
in  lengUL     (Shepard,  SilL  J.  zxxv,  137.) 

It  is  improbable  that  a  hydrous  silicate  of  time  should  have  the  hardness  here  stated,  so 
fer  above  other  allied  compounds.  The  mineral  appears  to  be  a  mechanical  mixtnrs  of 
grains  of  quartx,  sometimes  detected  with  the  nakea  eye,  and  a  silicate  ef  lime. 

DELVAUXENE. 

Maatire  and  earthy,  with  a  ydlowish-bniwn  color.    R=3-5.    6.=1*85. 
ComjMtitiant  according  to  tWiont,  (L'Institut,  Na  376,)  Phoaj>boric  acid  13;^>  pe^' 
*ofironS9<''  "''     ''        ""    "" '"     '^ 


oivd  of  iron  89H)0,  water  43*30,  carbonate  of  time  11*00,  silica  3*00=99*40.    Chafes 
oolor  befece  the  blowpipe,  and  fuses  to  a  gray  magnetic  globule 
Fiom  Bemeaux  in  Belgium.    It  is  supiposed  to  oe  a  mechanical  mixture. 

DREEUTE.    (p.  339.) 
This  minend  oocnrs  in  France,  at  Beaujeu  in  the  dqwitment  <^  tiie  Shone. 

FAUJASITE. 

Occurs  in  square  octahedrons— having  the  angles  111<>  30^  and  I05<'  30'.  Scratcfaei 
glass  easily.    G.=l*933.    Lustre  colorless— brown.    Fracture  vitreous  and  uneven. 

Compontion,  according  to  Damour,  (Ann.  des  M.,  4th  ser.i,  395,)  SiUca  49*36,  ahmina 
16-77,  time  5*00,  soda  4*34,  water  33*49=97*96.  Heated  in  a  glass  tube,  gives  out  water. 
Before  the  blowpipe  it  intumesces  and  foses  to  a  white  Uebby  enameL  In  the  platinafor- 
ceps,  with  salt  of  phosphorus,  it  is  easily  dissolved.    Soluble  in  muriatic  acid. 

Occurs  with  black  augite  in  the  mandelstein  of  Kaiserstuhl  It  was  named  by  Da- 
mour, in  honor  of  Faujas  de  Saint  Fond.  The  composition  of  this  mineral  allies  it  totha 
2eolites. 

GEDRITE. 

Du/rimtv,  Ann.  des  MinM,  3d  MT.  x,  58S. 

In  crystalline  masses  hating  a  fibrous,  radiated  or  lamellar  structure.  H.  not  above  5. 
G.=«3'36.  Lustre  submetallic,  feeble.  Color  dove-brown.  Streak  gray  or  yeflowish. 
Tough. 

Compontion,  Silica  38*811,  alumina  9*309,  protoxyd  of  iron  45*834,  majgnesia  4*190t 
lime  0*666,  water  3*301=100*051,  (Dufir^noy.)  Fuses  readily  to  a  black  digfatly  sooda- 
ceous  enamel  Occurs  in  loose  stcmes  near  Gddre  in  the  Pynnees.  It  has  aome  cssem* 
blance  to  antbophyUite  and  hypersthene. 

G.  Rose  conaiderB  it  an  inm-e^dote,  and  Rammelsberg  suggvets  that  it  may  be  byper- 
stheoe. 
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GILBERTITE^ 

Cm.  In  plates  lyinff  irrMnilariy  together.  H-sS-TS.  G. =2*648.  Lustra  silky.  Color 
wldte,  sfi^^tly  yeUcmiiA.    IVuidiioent    Sectile. 

Comwmtwnj  acoorduup  to  Lefaimt,  (Thorn.  Min.  i,  235,)  Silica  45*155,  alumina  40*1 10, 
Kme  4*170,  magnesia  1-900,  perozyd  of  iron,  2*430,  water  4*250=98*015. 

Found  at  ConiwaD  in  the  lode  of  Stonagwyn,  mixed  with  fluor  q^.  It  was  named  by 
ThomsGiiin  hcnor  of  Davies  Gilbert,  Esq. 


GLOTTALTTE. 

Pkimarjr  form,  monometiie.  Cleavage  octahedral  (?)  H.ss3'5.  G.=a2*18.  Lustre 
vitreous.    Color  white.    T^ansluoent 

Ckimponiion,  according  to  Thomson,  Silica  37*014,  alumina  16*306,  lime  23^7,  per- 
coy^  (tf  iron  0*500,  water  21'250=r98'999. 

Fuses  with  intumesoenee  to  a  white  enamel 

FkobaUyihim  the  river  Qyde  in  Scotland.    (7:ibMSMi,lfin.  1,328.) 


GREEN  EARTH.     (Gecnrrpb  of  the  Giermans.) 

The  name  Green  Earth  is  applied  to  dififisrent  compounds,  resembling  one  another  in 
presenting  a  dark  green  color  and  nearly  earthy  appearance.  Some  are  probaUy  earthy 
forms  of  angite ;  Mhers,  impure  silicates  of  iron,  i^  The  green  earth  occupying  cavities  in 
trap  rocks  is  usuaOy  referred  to  the  species  chlorite.^  It  has  a  foliated,  granular,  or  earthy 
te^rtnre,  with  the  softness  of  chlorite,^  and  its  otive-gieen  ccdor.  Klaproth  obtained  for 
the  grew  earth  from  Mt  Baldo,  (Beit  iv,  239,)  Silica  53,  peroxyd  of  iron  28,  magnesia  2, 
potash  10,  water  6=399 ;  and  for  another  from  Lossossna  in  Prussia,  Silica  51*00,  perozyd 
of  iron  17*00,  magnesia  3*50,  soda  4*50,  potash  9*00,  alumina  12*00,  lime  2*50=99*50. 

Ccmwmtwn  of  the  Chreen  Orain*  of  the  men  sand  formation  of  Gay  Head,  according 
to  Dr.  S.  L.  Dana,  (Hitchcock's  GeoL  of  Maos.,  p.  93,)  and  of  New  Jersey,  acceding  to 
TtoL  H.  D.  Rogers^  (CteoL  Rep.  New  Jersey,  pp.  204  and  207,) 

P.8ciiU*f|illi,  PokeHUW 

near  Sculltowa.  fiorlingtoD  Co. 

51*50  50*75 

6*40  6*50 

24*30  22*14 

9*96  12*96 

trace  

Water,  «99*920  8*40=99*47        7*70=99*86         7*50=99*85 

Berthier  obtuned  for  the  same  from  Crermany,  Silica  46*1,  alumina  5*5,  protozydof 
iron  19*6,  magnesia  3*8,  potash  5*3,  water  8*9,  quartz  11*5. 

When  first  dug  the  grains  are  very  soft,  but  on  exposure  they  neariy  equal  gypsum  in 
hardness.  ■ 

A  Green  ESarth  peeudomotph,  imitative  of  aurite,  (altered  Migite,)  from  Fassathal,  af- 
ft>rded  Rammekbov,  Silica  45^7,  alumina  11*18,  protozyd  c^iron  24*63,  Ume  1*50,  mag> 
nesia  0*28,  water  9*&,  alkali  6*72i-10a  A  second.  Silica  39*48,  alumina  10*31,  protozyd 
c»f  iron  15*66,  magnesia  1*70,  carb.  Hme  15*24,  perozyd  of  iron  8*94,  alkaH  and  water  8*67 
«»100.    (Pogg.]£z,387.) 

Hie  Orengedte  of  Breithaupt  (Strahh^  Grtlneisenerde  from  Dalame)  has  a  specific 
gravity  3*1,  a  daik-green  cobr,  and  a  greemsh,  somewhat  ^inin^,  streak.  According  to  Hi* 
mnger  it  consists  of  Silica  27*01,  protozyd  of  iron  25*63,  alunmia  14*31,  magnesia  14*31, 
os^  of  manganese  2*18,  water  15r53. 

The  Thunngite  of  Breithai^>t  has  an  olive-green  cdor,  with  a  greenish  shining  stn^, 
a  pearly  lustra,  and  massive  granular  structure,  with  a  distinct  deava^  in  one  mrection. 
ft  oceurs  at  an  inn  mine  in  Baali<dd.    It  appeara  to  be  alhsd  to  pinguite. 

67 


Ctnley^epHi, 

Gay  Bead. 

nearWoodnown. 

Sihca,                56*700 

48*45 

Alumina,            13*320 

6*30 

Protoz.ofiron,   20*100 

24*31      , 

Potash,                  

12*01 

Magnesia,             1*176 

Lisas,                   1*624 

trace 

Digitized  by 


Google 


526  DESCRIPTIVE  MINERALOGY. 


HAYDENITE. 

On  page  342  of  this  work,  a  Rgme  of  Haydenite  is  given,  with  its  pBaenX  phjtMal 
characters.  It  has  since  been  examined  chemically  by  B.  Silliman,  Jr.,  with  the  foOowxng 
results: 

H.=»3.  G.s=2*136--2*265.  Dissolyes  partially  without  gelatimziiu;  in  solphnric  add, 
and  on  cooling  deposits  crystals  of  alum.  Fuses  with  difficulty  before  the  blowpipe — 
tinges  the  outer  flsime  riolet  Heated  in  a  glass  tube  aloofi}  it  gi^ee  off  a  digfat  empy- 
leomatic  odor,  and  deposits  water. 

C9mpo9itioth  Silica  56*831,  alumina  12*345,  protoxyd  of  iron  BUSS,  potadi  9-388,  lime 
8-419,  magnesia  3-960,  water  8-905«=l 00*883. 

Obsl  This  species  resembles  Chahazite,  difieiing  chiefly  in  containing  only  half  the 
amount  of  water,  a  portion,  of  magnesia,  and  in  the  substitution  of  iron  for  a  part  of  the 
alumina,  in  which  respect  it  resembles  the  AcadioUU  of  Jackson.  (Priyata  communica- 
tion to  the  author.) 

HERRERITE. 

Massiye;  reniform.  Clemmge  in  three  directions,  indicating  a  tbombohedral  primary. 
Surface  curved.  H.=:4 — 5.  G.=4'3.  Lustre  vitreous  to  pearly ;  shining  on  fresh  snr- 
foces.    Streak  yellowish-gray.    Color  pistachio,  emerald,  and  mss-gieen.    Tramdaceat 

Composition,  according  to  Herrera,  Carbonic  Acid  31*86,  tdlurium  55-58,  peroxyd  of 
nickel  12*32,  which,  as  Rammelsberg  states,  is  an  improbable  compound.  On  chaiooal* 
it  becomes  gray  under  the  action  of  the  blowpipe,  and  evolves  a  white  smoke  which  ad- 
heres  to  the  charooal.    In  the  reducing  flame  it  is  changed  to  a  beantifbl  grass-green. 

It  occurs  at  Albarradon  in  Mexico,  in  transition  limestones,  in  a  metallic  vein,  cooitrt- 
ing  chiefly  of  ores  of  lead,  native  silver,  bom  silver,  and  iodic  silver. 

HUMBOLDTILITE. 

On  page  359  Mellilite  has  been  annexed  along  with  Somervillite  to  Gehlemte,  as  pro- 
posed by  Breithaupt  More  lately  Mellilite  has  been  analyzed  by  Damour  and  Desckuts- 
eaux,  and  found  to  be  identical  with  Humboldtilite.  Crystallized  G^ilenite  is,  by  theas 
analyses,  shown  to  differ  from  Humboldtilite,  while  the  maooive  variety  approximates  to  it 
Kobell's  analysis  of  massive  Gefalenite  is  here  added. 


HwrnhMtUiU^  Ma»$ne  OtkUmU. 

Silica,  39*27  40*69  39.80 

Alumina,  6*42  4*43  12*80 

Magnesia,  6*44  5-75  4*64 

Lime,  3247  31-81  37-64 

PhJtoxydofiion,  10*17  10-88  Peroxyd,      S-57 
Potassa,                   1*46                             0*36  0-30 

Soda,  1*95=.98*18  4*43«98*35        Moisture,     9O0«99-75 

{MM.  Damour  and  Descloioeaux,  Comptes  Rendus,  Nov.  1843 — V.  K^feU,  East 
Archiv,  iy,  313.)  V.  Kobeli  considers  Gchlenite  a  combination  of  a  silicate  and  alominate, 
and  includes  the  crystallized  and  massive  under  the  same  chemical  formula. 

HURONITE. 

Li  sphenndal  masses ;  granular  or  with  an  imperfect  cleavage.  H.=b3*25.  G.sss2^ 
Lustre  pearly  to  greasy.    Color  light  yello^di-men.    Streak  gray.    Translucfsit 

Comvooition,  according  to  Thomson,  Silica  45*80,  alumina  33-92,  protoxyd  of  iron  4% 
lime  8-04,  magnesia  1-72,  water  4163s97-96.  Infusible.  Not  attacked  by  acids.  Tmm 
the  vicinity  of  Lake  Huron.    ( Thomson,  Min.  i,  384.) 

HYDROTALCITE. 

A  steatitic  mineral  from  Snanim.  Composition,  according  to  Hochstetter,  MagBSM 
36*30,  alumina  12*00,  peroxyd  of  iron  6-90,  carbonic  acid  10-54,  water  32^,  innhAla 
matt^v  1-203b99'60,  according  to  which  it  is  a  hydrous  aluminate  of  magnesia,  with  car- 
bonate of  magnesia.    (J.  f.  pr.Chem.  xxvii,  376.) 
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ILMENITE. 


The  Wa9hingtoniU  of  ShqMrd»  a  variety  of  Ilmenite,  has  been  analyzed  by  J.  S.  Ken- 
daS  in  Dr.  C.  T.  JaekBon's  laboratory  and  found  to  contain,  Titanic  acid  25*28,  perozyd  of 
iron  51-84,  protozyd  of  iron  22'86=99-98.  (Communicated  by  Dr.  C.  T.  Jackson,  to  the 
author.)  It  appears  therefore  to  be  neariy  identical  in  composition  with  the  hystatic  iron 
are  of  Breithaiq>t,  or  the  HyHatite  variety  of  this  species. 

ISOPYRE. 
Iiopyrk  Qaartz,  Haid.     Ed.  New  FHQ.  Jour.  Ul,  963. 

In  compact  masses,  without  cleavage.  H.aK6— 6*5.  6.=s2*9 — 3.  Lustre  vitreous. 
Streak  light  menish-gray.  Color  grayish  or  velvet-black,  occasionally  spotted  red,  like 
hfikAKope*  Opaque— fiubtnmslucent  Fracture  flat  conchoidaL  Brittle.  Acts  slightly 
«n  the  magnetic  needle. 

CompontioH,  according  to  Dr.  Turner,  SiHca  47*09,  alumina  13*91,  peroxyd  of  iron 
2(H)7,  lime  15*43,  oxyd  of  copper  l*94c=i^*44.  Fuses  before  the  blowpipe  without  the 
emissioin  of  any  gaseous  matter.  Acids  act  upon  it  with  difficulty ;  it  is  easUy  and  com. 
pletely  decomposed  by  alkaline  carbonates. 

Isdpyie  fomis  compact  masses,  occasionally  two  inches  in  diameter,  in  the  gianita  of 
St  Just,  near  Penzance,  where  it  is  associated  with  tourmaline  and  tin.  It  much  resem- 
bles obsidian,  but  was  distingmshed  by  Haidinger  in  consequence  of  its  fiuinter  and  less 
vitreous  lustre.  The  name  ftopyre  is  derived  from  ivot,  equal,  and  xvp,  fare,  from  the 
similarity  of  its  comportment  under  the  Uowpipe  to  that  of  many  other  mineral  species. 

KILLINITR    (Page  305.) 

Kfllinite  camoB  from  Oliney  Bajr,  neai  Dublin,  where  it  occurs  in  granite  veins  along 
with  qKMlumena  It  is  probably  nothing  but  spodumene,  which  has  been  somewhat  altcnfed 
and  rendered  hydrous  by  partial  decomposition. 

KIRWANITE. 

Fibrous ;  fibfes  diverging  from  a  centra  H.=s2.  6. =2*941.  Color  dark  olive-green. 
Opaqu& 

Ccnnpoeition,  according  to  R.  D.  Thomson,  Silica  40*5,  protoxyd  of  iron  23*91,  Ume 
19*78,  alumina  11*41,  water  4*35=99*95.  Blackens  before  the  blowpipe  and  partially 
iiises.  With  soda  or  borax  forms  a  dark  brown  glass.  Occurs  in  basalt  on  the  northeast 
coast  of  Ireland.    ( Tkonuon,  Min.  i,  379.) 

KNEBELTTE. 

Massive  with  an  uneven  and  cellular  surface,  and  quite  hard.  G.&x=3*71.  Lnstreglis- 
tening.  Color  gray,  epotbed  dirty-white,  red,  brown,  and  green.  Opaque.  Brittle.  Frac- 
ture subconchoidaL 

Con^wsition,  according  to  Dobereiner,  Silica  32*5,  protoxyd  of  iron  32,  protoxyd  of 
manganese  35.  Unaltered  alone  before  the  blowpipe.  Fuses  with  borax  to  a  dark  olive- 
green  peaiL  Locality  unknown.  It  was  named  by  Dobereiner  in  honor  of  Major  Von 
Knebd.    (Schweig.  Jour,  xxi,  49.) 

LAVENDULAN. 

Amofphous  with  a  greasy  lustre,  inclining  to  vitreous.  H.=2*5— 3.  6.ss3*014,  Brei- 
thaupt    Color  lavender-blue.    Streak  paler  blue.    Translucent 

Contains,  according  to  Plattner,  Arsenic  and  the  oxyds  of  cobalt,  nickel  and  copfier, 
with  water.  Fuses  easily  before  the  blowpipe,  coloring  the  flame  deep  blue,  and  yielding 
a  globule  which  becomes  crystalline  on  cooling.  On  charcoal  yields  an  arsenical  odor, 
'^th  the  floxM  gives  the  reaction  of  cobalt  CHscurs  at  Annaberg  in  Saxony,  with  cobalt 
and  iron  ores.    (Breithauftf  J.  t  pr.  Chem.  x,  505.) 
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LOfE  MALACHITE. 

T1i«  Lime  BCdftofaite  (KaJk-Mtkoliit)  of  Zink a  it  a  ifveen  moierai  torn,  te  Hntz, 
iMemUmg  comer  ftoth.  From  Zmken'i  trials,  it  it  a  hydrous  carbonate  of  oooper,  witfi 
oarbonate  and  sulphate  of  lime,  and  some  iron.    (Beig-  and  huttenm.  Ztg.  i,  Na  24.) 

MALTHACITE. 

In  thin  plates  and  masnre,  with  an  uneven  or  oooohoidal  fraetDr&  Soft  like  wax. 
6.=1*99— 901.  Lustre  waxy,  weak.  Ccdor  white  or  yeDowiah.  Streak  afaininf.  TVsns- 
lucent  « 

Composition,  aocQrdin|f  to  Meissner,  Silica  5(H2,  alumina  10*7,  lime  (Hi,perazjdof  iron 
3*1,  water  35*8.  Decrepitates  a  Uttle  and  hardens  befine  the  bknTfape,  grn&g  oat  water, 
'      "  -¥itha4       -  •     ■  -         - 


but  does  not  ftise.    With  a  cobalt  solution  beeomes  bine.    Oeeurs  at  Stnnderfel  1 
Lobau  and  Bauxen,  in  basalt,  and  in  greenstone  near  Berann  in  Bohemia.   {Bniihrnufi^J. 
i:pr.Chem.j,510.) 

MAKCINITE. 

A  brown  sifacate  of  Zinc  ftom  Manoino  near  Leghorn.  Phunuse  and  rfmnng,  with  two 
unequal  cleaTages  inclined  at  an  ancle  of  929  to  one  another.  Analysis  shows  it  to  be  a 
srmjMe  tiUcaie  of  stae.    {Jaequoi,  Ann.  des  Mines,  3d  ser.,  ziz,  703.; 

MESOLE.    (p.  334.) 

Mesole  luses  easily  belbro  the  blowpipe  to  a  whitidi  glass,  and  gdatinixes  easily  and 
perfectly  with  the  acids. 

MOLYBDIC  OCHRE. 

An  earthy  yellow  powder  or  incrustation.  Composition,  Oxygen  33-387,  molybdenum 
66*613.  Foises  to  a  dag.  With  borax  forms  a  colorless  fflass  m  the  outer  flame  and  a 
brown  glass  in  the  inner.    Reduced  with  soda.    Easily  suuble  in  muriatic  acid. 

Dr.  C.  T.  Jackson  has  detected  a  small  portion  of  oxyd  of  nramum  in  tiie  yeUew  eo^ 
of  molybdenum  from  Westmoreland,  N.  H.,  and  attributes  its  yellow  cdor  to  this  gxjd. 

MONTICELUTR 

In  small  crystals ;  primary  a  rhombic  prism  of  132^  34' ;  deafage  not  apparent 
H.=5— 7.    Color  yeUowish  or  neariy  coloriess  and  transparent 

Fuses  with  difficulty  before  the  blowpipe.  Gdatinixes  with  muriatic  add.  Ooeurs  in 
granular  limestone  at  Vesuvius,  associated  with  partides  of  Uack  mica  and  pyimeae. 
{Brooke,  Annals  of  Phil  Oct  1831.) 

Broithaupt  supposes  it  to  be  near  divine. 

MOUNTAIN  CORK. 

Tlie  Mountain  Cork  (Bergholz)  from  Sterzinff  afibrded  Tliaulow  on  andjsis,  SSica 
55*506,  peroxyd  of  iron  19*560,  magnesia  14*410,  lime  0*131,  alumina,  0v41,  water 
10'358==99*996,  a  compodtion  which  i^ipears  to  separate  it  from  asbestus.  (Fogg,  idi,  635.) 

NACRITE. 

Resembles  a  soft  earthy  talc,  consistimr  of  minute  grains  or  scales^  having  a  peaiiy  ho- 
tro  and  white  cdor.  Feel  greasy.  Different  com^unds  presenting  tlMse  «^*^iHiiiff  are 
included  under  this  name,  and  farther  examination  is  required  before  they  are  satistetoiSy 
understood.  The  foOowing  are  the  results  of  analyses  by  Vauqoelint  Hiomson,  (Esc. 
Gen,  Scl  May,  1836,)  Schort,and  Tennant,  (Thorn.  Min.  i,  344«) 
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100O,V.  98-712,  T.         99-632,  S.  99-55,  T 

Hm  last  two  are  TlioiiiaQn'f  TalciU,  and  occur  in  granita  Ranunelabeig  raggesta 
that  the  naczite  analyzed  by  Vanquelin  was  mica. 

NEWKIRKITE. 

In  mamle  square  prams.    0=3*5.    6.ai3-824    Lustre  metaBio.    Cokirblack. 
Composhion,  aoeoidinf  to  Mar,  ozrd  of  manfanese  5&d0,  ond  of  iran  40^  water 
6-70=103-35.    From  Newkiik  in  Alsace.    (TAssMtm  Min.  i,  5(».) 

ONKOSIN. 

MasBiTe,  in  loondish  nieees,  having  an  appU^gieen  color,  sometimes  grayish  or  hrawn- 
ish,  and  a  weak  greasT  nistre.    Transhteent    As=2,    6.ss^8.    Eractlire  finesplmtety. 

CompositioD,  accoroing  to  Kobdl,  Silica  52*52,  alumina  30-88,  magnesia  3*82,  protozyd 
of  iron  0-80,  potash  6-38,  water  4-60=9900.  Fuses  with  intumescence  to  a  white  faleU»y 
glbss.  SduUe  in  sulphuric  acid  and  not  in  muriatic.  From  Salzburg.  (Kobellf  J.  t  pr. 
C^Mnku,  295.) 

Berzdius  is  disposed  to  consider  it  a  mechanical  mixture. 

OTTREIITE. 

In  small  rounded  brilliant  plates,  with  a  peifect  basal  deavfuj^e,  a  grayish  or  jpreenish- 
black  color  and  a  pale  green  streak.    Scratches  g^ass  with  difficulty.    Q.sa4«40.    Frac- 


OewysMliati,  acoordimr  to  Damour,  Silica  43-34,  ahnnina  24*63,  protozyd  of  iron  16-72, 
pvotozyd  of  manganese  8*18,  water  506»98-53.  Fuses  with  ^Boa^  to  a  black  mag- 
netio  ^obuleu  Occun  near  Ottrez,  on  the  borders  of  Luiemboniy,  in  aigillaeeoos  sehist 
(Aon.  des  Mines,  2d  ser.  ii,  p.  357.) 

PELOKONITE. 

Massiye,  with  a  weak  Titreous  lustre,  Uuidi-blBck  color,  and  liyer-brown  streak.  H.=3. 
G.=2-567.    Opaque.    Fhicture  concboidaL 

Contains  ozyds  of  iron  and  manganese,  and  some  copper.  Forms  a  pistachio-green  solu- 
tkn  withmuriatic  acid.  Occurs  in  Chili  with  malachite  and  chrysocdla.  The  name  Peb- 
konite  is  fiom  mXtt,  browfif  and  mvit,  p&wder,  in  allusioD  to  the  color  of  the  streak,  which 
distinguisheB  it  from  cupreous  manganese.  {Riehter,  Pogg.  zxi,  591 ;  KertUn,  Schweig. 
J.  Ixvi,  7.) 

PHILLIPSITE.    (P*ige332.) 

Phfllq^site  ftises  before  the  blowpipe  with  some  intumescence,  and  gelatinizes  with  mu- 
riatic acid. 

PHYLLTFE. 

A  mieaceous  mineral  in  anall  black  scales  from  Steriing,  Mass.,  analyzed  br  Dr. 
llionisoQ  with  the  foHowing  result:  Silica  38-40,  alumina  23*68,  perozyd  of  iron  17*52, 
nuurnssia  806,  potash  6-80,  water  4*80=100-1&    (Ann.  Lye  Nat  Hist  N.  Y.  iii.) 

&  appears  to  be  allied  to  SoHmaon's  Lepidomelane,  and  to  Ottielite  abo?e. 
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PIGOTTTE. 

MftftiTe,  of  a  brownish  odor,  and  afibrdmflr  a  ydlow  powder.  Innhible  in  water  and 
aloolioL    Boms  with  difficaltj,  ka^ing  an  aw  coniisting  moetlj  of  alumina. 

Acoordinjr  to  Johnston,  it  consiati  of  an  organic  acid,  which  be  caUa  modesooas  add, 
oombtned  with  alumina.  It  fbnns  an  incnutation  on  the  granite  walls  of  a  cavern  in  Cora- 
wall    (Jokmton,  PhiL  Mag.  zvii,  383,  1840.) 

PIMELITE. 

Pimelite  is  an  apple-gieen  earth  or  elaT»  ccrfored  by  oxyd  of  nickel,  of  which  Klaproth 
iKDsd  15*83  per  cent  in  aoe  specimen,  (Beit  ti,  134.)  It  is  often  associated  with  duyso- 
prase  or  green  qoarti. 

POLYHYDRTTE. 

Polyhjrdrite  is  a  sOieate  of  the  perozyd  of  iron  tnm  .Schwartienberg,  of  a  lirer-tawn 
color,  resinoos  lustre,  and  opaque.  G.=:d'l-*3*14d.  It  contains  29*2  per  cent  of  water. 
(BrtUUmpt,  J.  t  pr.  Chem.  xy,  331.) 

PORCELAIN  SPAR. 

In  souare  prisms,  (a  tborolnc  of  93°  ?)  Cleavage  diagonal,  rather  imperfect  H — 5*5. 
6.2=3*65— 3*68.  Lustre  of  a  cleavage  &ce  pearly.  Color  white  or  yellowiflh-white.  Trans- 
lucent to  subtranslucent 

C&mfomtion,  according  to  Fuchs,  Silica  49*30,  alumina  37*90,  lime  14*43,  soda  5-46, 
water  0*90.  Fuses  easily  to  a  colorless  blebby  glass.  Dissolves  in  concentrated  munatie 
acid  without  gristifBiing. 

Occurs  in  granular  feldspar  at  Oberaxell  in  Bayem.  It  is  allied  to  Wemerite,  a  variety 
of  seapolite. 

PRASEOUTE. 

Imperfeotiv  crystallixed,  apparently  in  prisms  of  4,  6,  8  or  12  sides,  with  the  edges 
rounded.  Cleavage  in  one  directioa.  H.=3'5.  6.=:S*754.  Lustre  weak.  Color  ligfat 
or  dark  gseen.    Streak  clear  P^wn.    Fracture  mlinterv  and  flat  ccmchoidaL 

Cmmpontion,  according  to  Erdmann,  Silica  40*94,  alumina  38*79,  protozyd  of  iron  6*96, 
piotozyd  of  manganese  0*33,  maffnesia  13*73,  water  7*38,  titanic  acid  0*40,  ozyds  of  lead, 
copper,  and  cobalt,  with  time  0*50asl00*40.  Fuses  with  difficulty  on  the  thinnest  edges  to 
a  blmsh-fraen  glass.  With  borax  forms  an  iron-colored  giobule.  Occurs  near  Brevif , 
Norway,  in  granite,  along  with  chlorite,  titanic  acid,  and  tourmaline.  {Erdmann,  K.  V. 
Ac  HandL  1840.) 

PYROSCLERITE. 

Primary  a  rhombic  prism  with  one  perfect  cleavage,  and  another  at  right  an^^  with 
this*  impcfffeot  H.=3.  6.23:3*74.  Lustre  weak  peuly.  Color  green,  apple-green,  gray- 
ish-green.   Tranrittcent    Fracture  uneven  and  splintery. 

(^pontiout  according  to  Kobell,  (Min.  315,)  Silica  37*03,  alumina  13*50,  oxyd  of 
ohiomium  1*43,  magnesia  31*68,  protoxyd  of  iron  3*52,  water  11*00=98*10.  Fuses  with 
some  difficulty  to  a  grajrish  glass.    Occurs  at  Elba  and  at  Aker  in  SCidermanland. 

PYRRHITE. 

Primary  form  the  regular  octahedron.  Qeavage  not  observed.  HjBa6.  Lustre  weak 
vitreous.    Cokir  orange-yeUow.    Subtranshicent 

Invisible.  Snudl  splinters  blacken  and  color  the  fiame  deep  yellow.  Pttlveiiwd  it  «&• 
solves  easily  in  borax  or  salt  of  phosphorus ;  adding  largely  of  the  fluxes,  it  ferms  a  clear 
glass,  whidi  has  a  yellowish-graen  cokir  when  cold;  with  less,  the  glass  ramainscoloiless. 

Pynfaite  was  feond  by  Von  Peioviki  of  St  Petendniif  ,  at  Alahaichka,  new  J'     '   " 
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where  it  oecun  in  drmy  feldsper  cavitief,  oootainini^  ako  tablet  of  litfaia-mica,  cryatali  of 
albite,  and  a  nngle  ci^Btal  of  white  topaz.  The  lajsest  crystal  was  but  three  lines  long. 
Hie  name  is  from  mfpot,  yellow.    (G.  Rote,  Pogg.  uviii,  562.) 

RAFHILITE. 

In  diveiving  acienlar  orratals,  white  or  tinged  with  Unish-green  and  between  glassy 
and  silky  m  lustre.    H.=3-75.    G.=2-85. 

Composition,  according  to  Thomson,  Silica  56*478,  lime  14'750,  alumina  6*160,  pro- 
tozyd  of  iron  5*389,  motozyd  of  manganese  0*447,  magnesia  5*451,  potash  10*533,  nxns- 
tore  0*50=99*708.  'the  fibres  become  opaque  and  are  rounded  before  the  blowpipe.  From 
Perth,  Upper  Canada.    {Thomoon,  Min.  i,  153.) 

Kaphihte  appears  to  be  a  fihroos  hornblende  allied  to  Arffedsonite,  or  perhaps  impure 
from  admixture  with  feldspar. 

SCAPOLTTE. 

The  pink  Scapolite  of  Bolton,  Mass.,  connsts  of  Silica  45*940,  alumina  38*840,  lime 
14*632,  soda  5*430,  lithia  1*580,  potash  0*640,  magnesia  0*308,  ozyd  of  cerium  and  lantha- 
num ftOOO,  water  0-500»99*770.  BU=5*75.  G.»3*71da  (C.  T,  Jaekmrn,  Boat  Nat 
Hist  J.,  Jan.  1844.) 

SCHR&rTERITE. 

Resembles  allophane,  and  has  been  called  opal  allophane,  (opalin-allophan.)  Compo- 
sition, according  to  Schrotter,  Silica  11*950,  alumina  46*300,  water  36*900,  Mrozyd  of 
iron  3*950,  lime  1*298,  oxyd  of  copper  0*350,  sulphuric  acid  0-780«=99-73a  Before  the 
blowpipe,  it  acts  like  allophane,  but  becomes  white.  fVom  Steyennaric  (Baumgartnei^s 
Zeitsch.  1837,also  J.  t  pr.  Chem.  zi,  380.) 

SORDAWALITE. 

NorkanddOld*!  Bldng,  p.  86. 

Massiye ;  no  cleavage  apniaient  H.=i^5— <3.  6.^98*53 — 3*58.  Lustre  vitreous.  Streak 
fiver-brown.    Color  ^yish  or  bluish-black.    Opaque.    FVacture  ooncboidal.    Brittle. 

It  contains,  accordmg  to  Nordenskiold,  Silica  49*4,  alumina  13*8,  protoxyd  of  iron  18*17, 
magnesia  10*67,  phosphoric  acid  2*68,  water  4*38^9*10.  Before  the  blowpipe,  alone,  it 
is  (Bfficnltly  fusible  to  a  blackish  globule.  With  borax  it  forms  a  green  glass.  Partly  so- 
luble in  muriatic  acid.    Becomes  reddish  on  exposure  to  the  atmoq^ere. 

Forms  thin  layers  on  trap,  near  the  town  of  Sordawala  in  Finland  ;  at  Bodenmais  in 
Bavaria,  it  is  associated  with  magnetic  pyrites.    It  resranblee  pit-coal  in  appearance. 

STEINMANNTTE. 

Primary  form,  the  cube.  Cleavage  cubic ;  also  massive.  H.s=3*5.  6.=6^.  Lustre 
metallic.    Cokv  lead-gray.    Fracture  uneven. 

Composition  yet  undetermined.  On  charcoal,  frmies  of  sulphurous  acid  and  antimony 
aregiven  off,  and  finally  a  globule  of  lead  is  obtained,  which  contains  silver. 

Cnscurs  at  PRibram.  According  to  Zippe,  the  so-called  Bleiockweif  of  the  GSetmans  is 
a  mixture  of  this  species  and  gal^a. 

STILFNOMELANE. 

Foliated,  and  also  compact  H.=3.  6.=:3 — 3*4.  Lustre  of  cleavage  surfiuM  between 
vitreous  and  pearly.    Color  black.    Streak  greenish. 

Composition,  according  to  Ranmelsbetg,  Slica  46*167,  protoxyd  of  mm  35*633,  alumina 
5*879,  magnesia  3*666,  potash  with  a  trace  of  soda  0*750»  water  8*715=100.  Fuses  with 
some  difficulty  to  a  black  riiining  globule. 

Ocoura  at  Obergrund,  with  calc  spar  and  quartz,  sometimes  intermixed  with  pyrites  and 
magiielicimoce.  (Fogg,  iliii,  137.)  Itisthoi^tbyBenelit»lobeameehaniealniiztiire> 
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'  SYMPLESITE. 

SymplOTU,  BrmtktM^   J.  t  pnkL  niMli,  z,  SOL 


Primaiy  form,  a  right  rfaomboidal  prism,  mwmhling  oobah  faieom.  €3e«Tafe  pedeeC 
parallel  with  the  larger  lateral  fiuse. 

TLssStS,  neariy.  G.s9^57.  Lufltie  of  cleavage  &ce  peari^.  Color  pale  indigo,  in- 
efined  to  celandine-green ;  aometiniea  between  leek  and  moontam-gieen.  SoMnnqmnot 
to  translucent 

Supposed  to  be  an  arsenate  of  the  pfotozyd  of  iron.  Heated  in  a  sfaus  tidie,  it  tams 
brown,  and  loses  ^  per  cent  of  water.  On  charcoal,  it  giTSS  offan  Jliacmas  odor,  tmns 
black  without  melting,  and  is  then  magnetic 

Occurs  at  Lobenstein  in  Voigtland,  with  oobaltic  pyrites  and  dniomite. 


TACHYLTTE. 

MassiTe,  or  in  plates.  No  cleaTage.  H.»G^  G.=9'5— S-54.  Lustre  ntreow  to 
greasy.    Cobr  ydvet-brown— black.    Opaque.    Fhicture  smaO  ooncboidaL 

Composition,  acoordng  to  GroeKn,  of  the  Tanety  from  the  Vogelsg^ge,  Sifiea  SCHBO, 
titanic  acid  1*415,  alumina  17*839,  lime  8*347,  soda  5*185,  potaA  3%66,  magnesa  3*374, 
protozyd  of  iron  10-266,  piotozyd  of  manganese  0*397,  ammoniacal  water  0*4S7s«10l*306. 
Melts  easily  before  the  blowpipe,  with  intnmesoenoe  to  a  brown  slag  or  opaque  pBM. 

Oocurs  at  Saesbiihl  in  bualt  and  wacke.  It  resembles  ohsidian  or  Gadolimte  in  exter- 
nal characters.  It  has  also  been  observed  at  Vogelscebiige ;  spwgr.  of  this  ▼anBtjS-7144. 
(iirtaAM9»(,Kastner'sArehiT,Tii,lld.    GfMe£i,  Fogg,  zhx,  SS.) 


TERENITE. 

Emmtmit  Oonmoiilcatkm  nUdve  loa  Geokf.  Bomy  of  New  York,  1S7. 

Cleavi^  parallel  to  the  sidbs  and  diagonals  of  aright  square  prism.  H.=9.  6.sS-53. 
Lnsbne  fiunt,  pMriv*    Color  yellowish- wnite,  or  pale  yeDowish-green.    fVagile. 

In  the  exterior  flaoie  of  the  blowpipe  it  is  immediately  oonveited  mto  a  wfaita  anainel ; 
in  the  interior,  it  fuses  with  ebullition  to  a  porous  glass.  IfVith  nitrate  d  cobalt,  ths 
enamel  assumes  a  livdy  blue  oofor. 

It  occurs  in  a  vtm  about  an  inch  wide,  traversing  gimnular  oarbonate  of  lime,  in  Ant> 
weq>,  St  Lawrence  Con  N.  Y.  Its  name  aUudes  to  its  characteristic  fta|^ihty,  and  is  de- 
rived from  the  Greek  rcp^r,  tender.    It  may  be  a  half  decomposed  scapohte. 


THROMBOLITE. 

An  amorphous  green  phosphate  of  copper  from  Betsbanya,  in  Hungary. 

Composition,  according  to  Plattner,  Oxyd  of  copper  39^,  pbosDborio  aoid  41-Ot  water 
16*8»97'0.  It  colors  the  flame  blue,  and  tliea  men.  On  charcoal,  fuses  eaailj  to  ablaek 
iMule,  and  finally  yields  a  bead  of  copper,  mth  boraeio  aoid  and  iron,  givna  the  reac- 
tion of  phosphoric  acid.    BrntUupt,  (J.  £  pr.  Ch.  xv,  321.) 

VARISCITE. 

'^  Vartaelt,  JBHMc^t,  Jott.i:pr.CiMakx,n8. 

In  nnifonn  manes.  tL=^  G.ei3'345— 9-379,  Brtlt  Lnrtre  gnwy>  wnak.  Gslor 
apple-green.    Streak  white,  shinmg,    TVanshieent 

AcMrding  to  Plattner's  trials  it  ooostBts  principal^  of  phssphoric  acid  and  ahmina, 
with  some  ammonia,  magnesia,  protozyd  of  iron,  oxyd  of  cnrome,  and  watar.  In  aglass 
tube  it  s^ves  off  water,  which  is  alkaline  in  its  reaction,  and  beoomes  fiuntly  lose-red  By 
itself  it  is  infusible.    With  borax  it  fonns  easily  a  clear  vdlowish-grecn  glass. 

Variscite  ooeurs  in  quarts  and  sibceous  slate  at  Massbach  in  Voigtland. 
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VIGNITE. 

The  Vigmte  of  Kaisten  (Blao-Magaeterz)  is  conndered  by  Rammelsberg  a  simple  mix- 
ture of  magnetic  iron  ore  and  caibonate  and  phoepliate  of  iiVm.  Karaten  obtained  for  its 
compoBtion,  Peroxyd  of  iron  49*03,  protoxyd  of  iron  35-75,  carbonic  acid  1119,  phoe- 
pbonc  acid  4-03=100.    It  occurs  in  the  Jura,  near  rignes.    (Kast  Archiv,  rvi,  30.) 


VIOLAN. 

Brntk«n^tj  JoTcr.  f.  pract  Cbemie,  zv,  321. 

Amoiphous.  G.s3'233.  Lustre  waxy.  Color  yiolet-blue.  Opaque.  Fracture  un- 
even to  miperfectly  concboidal. 

Violan  is  a  silicate  of  alumina,  magnesia,  lime,  much  protoxyd  of  iron,  and  soda.  With 
*  of^  ^^*  before  the  blowpipe,  it  fuses  to  a  clear  glass. 

Inis  mineral  occurs  mdth  manganesian  ejndote,  near  St  Marcel  in  Piedmont 


VOLTAITE. 

Primary  ftmn,  the  re^rular  octahedron.    Color  Ivown  or  black. 

Comptmtion,  according  to  Dufrdooy,  Sulphuric  acid  45-67,  protoxyd  of  iron  38-69,  ahi- 
mina  3-27,  potash  5*47,  water  15-77«=9e-87.    Dissdvee  in  water  with  difficulty. 

Voltaite  is  an  iron-alum  of  quite  peculiar  compoeition.  Abich  has  obtained  a  similar 
compound  by  art  It  occurs  at  the  Solfatara  near  Naples,  where  it  was  detected  by 
Scacohl    (  K.  KobeU,  J.  f.  pr.  ChenL  xxviii,  486.) 


WEISSITE. 

WachundBter,  Kong.  Vet  Acad.  Handl.,  1897,  p.  80. 

Rraifbrm ;  sometimes  Miated.  Scratches  glass,  but  is  scratched  by  steel  6.^2*808. 
Lustre  between  pearly  and  waxy.  Color  ash-gray,  slightly  brownish.  Scarcely  trans- 
hicent 

Compontion,  accordinif  to  Wachtmeister,  Silica,  53-69,  alumina  21-70,  magnesia  8-99, 
Motoxyd  of  iron  1-43,  protoxyd  of  manganese  0*63,  potash  4*10,  soda  0*68,  oxyd  of  zinc 
0*3,  water  with  a  little  ammonia  3-20ss  100-72.  Before  the  blowpipe  it  becomes  pure 
white,  and  fuses  on  the  edges.    With  borax  it  fuses  slowly  to  a  colorless  glass. 

This  qiecies  occurs  in  ^ik  Matt*s  mine,  Fahlun,  thinly  scattered  in  a  chlorite  slate,  in 
reniform  masses,  about  the  size  of  a  hazlenut 

A  similar  compound  from  Lower  Canada  has  been  analyzed  by  Teonant :  it  contained 
Silica  5505,  alumina  22-60,  magnesia  5-70,  raotoxyd  of  iron  12*60,  protoxyd  of  manga- 
MM  a  tracet  lime  1-40,  water  2-25=:99-60.    (Rec  of  Gen.  Sd  1836,  May,  332.) 


WICHTINE. 

Cleavage  parallel  to  the  sides  of  a  rectangular  prism.  Scratches  glass.  Fracture  flat 
conchoidd.    Color  black. 

CampontioTif  according  to  Laurent,  Silica  56-3,  alumina  13*3,  protoxyd  of  iron  13*0, 
peroxyd  of  iron  4*0,  soda  3*5,  lime  6-0,  magnesia  3-0=99-1. 

Occurs  at  Wichty  in  Finland. 

WOLCHONSKOITE. 

Amoiphous.    Dull— shining.     Cdor  bluish-^reen,  passing  into  grass-green.     Streak 
blutsh-^^een  and  shining.    Feel  resinous.    Pdished  by  the  nail    Fracture  subconchoidaL 
Adhflres  dightly  to  the  tongue.    Very  fragile. 
68 
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ChmpoHtum,  aoeording  to  Berthier,  (Mem.  H,  S63,)  and  Kenton,  (Pogg.  Mit  489,) 


Silica, 

27-2 

37-01 

Oxyd  of  chranimn. 

340 

17-93 

Perox^d  of  iron, 

72 

10-43 

Alomina, 

— . 

6-47 

Magnesia, 

7-2 

1-91 

Peroxyd  of  manganese. 

— 

1-66 

Oxyd  of  lead, 

— 

1-01 

Water, 

23-2 

21-84 

Potash, 

— «98-8,  B. 

tracec.=9&26,  K. 

Loses  32  per  cent  of  its  wdffbt  when  calcined,  and  beocnnes  brown.  Gelatinizes  with 
hot  concentrated  muriatic  acid,  in  which  half  the  chromium  is  dissolved,  the  rest  re- 
mains in  onion  with  the  silica.    From  Siberia.    Probably  a  mechanical  mixture. 

A  ckronu  ochre  afforded  Drappier,  Silica  64*0,  alumina  23*0,  oxyd  of  chrome  10-5,  with 
some  lime  and  magnesia. 

Hie  MUotchine  or  Serbian  of  Herder  appears  to  be  a  chromiiiBrous  clay.  Its  ookr  is 
blue  or  green.    Streak  the  same.    H.=^^— 2*5.    G.=2-131. 

ComposUioni  according  to  Kersten,  Alumina  45*01,  silica  27*50,  oxyd  of  chromiam 
3-61,  hme  0*30,  magnesia  0*20,  water  23*30,  potash  and  oxyd  of  iron  a  trcce=99-92. 
(Pogg.  xlvii,  485.)    ft  occurs  in  Serbien,  associated  with  quartz  and  brown  inm  ore. 

YTTROCERTTE. 

Yttrooertte  has  been  detected  by  Plof.  Hitchcock  among  some  minerals  collected  in 
Massachusetts ;  it  is  snpposed  to  miTe  come  tram  the  Bolton  quarries.  It  has  a  pupis 
cobr,  and  looks  like  a  massive  fluor  i^iar. 

ZEUXITE. 

TiMMM,  Mineralogy,  1, 390. 

In  small  rectangular  prismatic  crystals,  promiscuously  arranged ;  loosely  cobeieot 
H.xb4'25.  G.=3'051.  Lustre  vitreous,  glistening.  Color  brown,  with  a  slignt  diade  of 
green,  when  viewed  in  mass.    Opaque. 

Compontion,  according  to  Thomson,  Silica  33*48,  alumina  31*848,  protoxyd  of  iron 
2601,  lime  2*456,  water  5*28 =99074.  Before  the  blowpipe,  in  a  glass  tube,  it  gives  out 
water,  and  emits  an  odor  which  may  be  called  bituminous.  Color  deepened  by  me  blow- 
rape,  and  the  edges  of  the  crystals  rendered  of  a  scoriaceous  appearance.  With  borax  it 
e&rvesces,  and  k>rms  a  dark  brown  glass. 

It  occurs  in  the  Huel  Unity  Mine,  three  mHes  east  of  Redruth  in  Cornwall,  and  k 
hence  named  by  Dr.  Thomson,  from  ^<v|<(,  union. 
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CATALOGUE 


AMERICAN  LOCALITIES  OF  MINERALS. 


•bad  of  the  fiiDer  information  with  regard  to  localitiea,  scattered  through  the  Descriptive 
'  part  of  this  treatise. 

The  recent  appearance  of  the  various  Reports  by  the  several  State  Geologists,  have 
enabled  the  author  to  give  a  completeness  to  this  branch  of  American  Mineralogy,  before 
miattainaUe.  For  the  facts  included,  the  country  is  eepeciaUy  indebted  to  the  Reports  of 
Prof.  Shepard  of  the  Connecticut  surv^,  Profs.  Beck,  Emmons,  and  Mather,  Messrs.  Van- 
uzem  and  Hall  of  the  New  York,  Prof.  Hitchcock  of  the  Massachusetts,  Dr.  Jackson  of  the 
Maine,  New  Hampshire,  and  Rhode  Island  surveys,  Prof.  U.  D.  Rogers  of  the  New  Jersey, 
Profl  W.  B.  Rogers  of  the  Virginia  surveg^,  and  Prof.  Troost  and  Houghton,  and  Mr.  Owen, 
of  the  Western  States :  some  distingmshed  names  among  the  State  G^ibgists  are  here 
omitted,  as  their  regions  were  not  mineral  regions.  The  Journal  of  Science  of  Prof  Sil- 
liman,  and  the  Transactions  of  the  various  scientific  societies  of  the  oountry,  have  also 
contributed  essentially  to  this  part  of  the  work :  and  among  the  names  in  these  Journals 
cona^icoous  in  this  department,  in  addition  to  the  above  enumerated,  I  would  especially 
mention  Messrs.  A.  Bruce,  P.  Cleaveland,  B.  Silliman,  W.  Meade,  G.  Gibbs,  C.  Dewey, 
J.  F.  Dana,  F.  Hafl,  T.  Nuttall,  H.  H.  Hayden,  J.  G.  Percival,  G.  T.  Bowen,  D.  Ohnsted, 
H.  Seybert,  J.  Porter,  S.  Fowler,  T.  G.  Clemson,  J.  Delafield,  J.  Torrey,  J.  E.  Tesche- 
macher,  C.  B.  Hayden,  D.  D.Owen  of  Indiana,  G.  Troost  of  Tennessee,  O.  P.  Hubbard, 
B.  Silliman,  Jr.,  i.  C.  Booth,  P.  P.  Tyson,  J.  Finch,  J.  B.  Crawe,  J.  Johnston,  G.  W. 
Benedict,  and  J.  Gebhard.  Hie  author  would  also  acknowledge  here  his  indebtedness 
for  many  private  communications  in  this  department,  especially  from  Messrs.  B.  Silliman,  Jr. 
of  New  Haven,  Joseph  A.  Clay  of  Philadelphia,  F.  Markoe  of  Washington,  and  James  He- 
ron of  Warwick,  N.  Y. 

In  making  out  the  catalogue,  the  names  of  those  minerals  which  are  obtained  in  good 
specimens  at  the  several  localities,  are  distinguished  by  italics.  When  the  specimens  are 
remarkably  good,  an  exclamation  mark  (!)  has  been  added,  or  two  of  these  marks  (!!> 
when  the  specimens  are  quite  unique.  "  If  a  locality  that  has  afforded  peculiarly  fine  spe^ 
eimens  is  now  eidiausted,  the  exclamation  mark  has  been  inverted  (j).  The  more  exact 
pontion  of  localities  may  in  most  instances  be  ascertained  by  reference  to  the  description 
of  the  species  in  the  preceding  part  of  the  treatise. 
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MAINE. 


Mt  AbrahanL — Andalutite,  itaiifotide. 

Albany. — Betyl!  ^een  and  black  UnarmaUnes,  feUUpoTt  nm  quartz. 

AlbioiL — Iron  pjrntes. 

Aroostoc^L — Red  hematite. 

Bingham. — Magnve  pyrites,  gralena,  blende,  andnloaite. 

Blue  Hill  Bhj^^Arsenical  vron,  molybdenite!  golem,  apoHU!  fiam  9par!  Mack 
tounnaline,  (Long  Cove,)  black  ozyd  of  manganew,  (Osgood's  frjin,)  rod  manganeseybog 
manganese,  wolfram. 

BowdoinhauL — Beryl,  molybdenite. 

Brunswickw — Green  mica,  ganut!  black  tourmaUne!  molybdenite. 

Ba<^eld. — Oarrut,  (estates  of  Watennan  and  Lowe,)  iron  ore 

Camdage  Farm^ — (Near  the  tide  mills,)  molybdenite,  (wolfiam.) 

Gamdeil — Macle, 

Oarmel,  (Penobscot  Ca) — Cfray  antimony, 

Corimuu — Iron  pyritet,  areemeal  pyritee. 

Deer  Isle. — Serpentine,  verd  antique,  asbeetus,  diaDage. 

Dezter.--6alena,  pyrites,  blende,  copper  pyrites,  green  talc. 

Dixfield. — Native  copperas,  graphite. 

Farmington. — (Norton's  led^)  pyritee,  graphite,  bog  ore. 

Georgetown.— (Parker's  island,)  beryl!  black  tounnaline. 

Greenwood. — Graphite,  black  manganese. 

Hartwell — Staurotide. 

Lenox. — Galena,  pyromorphite. 

Lewiston. — Garnet 

Lubec  Lead  Mines. — Oalena,  copper  pyritee,  blende,  pyromorphite,  an  ore  of  bisnuUi. 

Newfield,  (Bond's  Mt) — Mispickel,  oliTe  phosphate  of  iron  in  botrvoidal  masses. 

Paris. — Green!!  red!!  black,  and  blue  tourmaline!  mica!  lepidolite!  Saldapar,  albite, 
quartz  crystale!  rooe  quartz,  blende. 

Parson^eld — Idocraie!  yeUow  garnet,  pargaoite,  adulmia,  ^polite,  gakoa,  blende, 
copper  pyrites.  '  * 

Perty.— Prehnite  and  calc  spar,  (above  Loring's  cove,)  quarts  crystal,  calc  spar,  anal- 
cime,  apophyllite,  agate,  (Gin  cove.) 

Peru. — Cryetallized  pyritee, 

Phipsbnrg. — Yellow  garnet!  manganeeian  garnet,  idocraee,  pargante,  axiniU,  2as- 
monite!  chaoazite,  an  ore  of  cerium  ? 

Poland. — Idocrase. 

Raymond. — Magnetic  iron,  ecapolite,  pyroxene,  lepidolite,  irtmolite,  bomlilende. 

Rumibrd. — Yelhw  garnet,  idocraee,  pyroxene,  apatite,  scapolite,  gv4>hiCe. 

Searsmont — Andmusite. 

Streaked  Mountain. — Beryl!  black  tourmaline,  mica,  garnet. 

Hiomaston. — Calc  $par,  tremUite,  homUemde,  ^ene,  arsenical  iron,  (Owfs  head,)  blaek 
manganese,  (Dodge's  mountain.) 

Warreiu—Galena,  blende. 

WaterviUe. — Crystallized  pyrites. 

Wmdham,  (near  the  bridge.) — Staurotide!  spodumene,  garnet. 

Woodstock,  (New  Brunswick.) — Cfraphite,  specular  iron. 

NEW  HAMPSHIRE. 

Aoworth.— J?cry//  mica,  tourmaline,  feldspar,  albite,  rose  quartz^  colmmbite. 
Alstead. — Mica!  albite,  black  tourmaline. 
Amherst — Idocrase!  yellow  garnet,  porgasite,  calc  spei. 

Bartlett — Magnetic  iron,  brown  iron  ore  in  large  veins  near  Jackson  (on  "  Bald  fkee 
mountain."^ 
Bath. — Galena. 

Bellows  Falls. — Fibrolite,  (var.  of  kyanite,)  wavellite,  near  Sazton's  river. 
Canaan. — Gold  in  pyrites. 

Charlestown. — Staurotide  vutele!  andalusite-macle,  bog  iron  ore. 
Cornish. — Gray  antimony,  antimonial  argentiferoos  gray  copper,  rutile  in  quartz!! 
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Eaton,  (3  m.  S.  oty^ChUna^  blende,  copper  pyrites,  Hmonite,  (six  mile  pond.) 

Fraiicefltowik — Soapttofu^  arBeoical  pyraes. 

Franooiua.— (flbm&eiuif,  ttawrotidei  epidote!  zoitite,  epecuiarinm,  magnetic  tro»,  hiack 
and  red  mammtian  (tameie!  miepickdJ)  (Danaite,)  copper  pyiitee,  molybdemte. 

Gilford,  (Grunstock  Mt) — Magnetic  iron  ore,  (native  "  loadstone.'*) 

Goehen. — Graphite,  Uack  tourmaline. 

Grafton. — Mica,  (eztensiyely  quarried,)  dlbite!  asparagus  stone,  blue,  green,  and  yellow 
betyU^ 

HanoTerw— Cromet,  a  boulder  of  quartz  containing  rutiU/! 

Haverhill. — Garnet!  arteniad  pyritet,  native  artenie,  galena,  blende,  iron  and  copper 
pyrites,  magnetic  and  white  iron  pyrites. 

Hillsboro,  (Campbell's  mountain.) — Graphite, 

Hinsdale. — Manganese  spar,  black  ozyd  of  manganese,  (photozite  and  rfaodontite.) 

Jackson^ — Dnisy  quartz,  tin  ore,  artenical  pyrUeM,  native  arsenic,  floor  spar,  apatite, 
magnetic  iron  ore,  molybdenite,  wcdfiam,  copper  pyrites,  arseniate  of  iron. 

Jaffiey,  (Monadnock  Mt)— ^yamte,  (var.  fibtoUte.) 

Keene. — Graphite,  toapttone,  milky  quartz. 

Tiandaffi — Molybdenite,  lead  and  iron  ores. 

Lisbon. — Staurotide,  gamett  black  and  red,  granular  magnetic  iron  ore,  homblendet 
epidote,  xoioite,  specular  iron. 

Lyme* — Kyanite,  (N.  W.  part,)  black  toutmaliney  rutile,  iron  pyrites,  copper  pyrites,  (E. 
ol  £.  village^  euMiuret  of^  antimony. 

Merrimack. — Kutilel  (in  nieiss  nodules  in  granite  vein.) 

Mooltonborough,  (Red  WS.)— Hornblende,  &g  ore,  pyrites,  tourmaline. 

Orange. — Blue  beryU! 

Orford. — Brown  tourmalinei  eteatite,  netile,  kyanite,  brown  iron  ore,  native  copper, 
green  malachite,  galena. 

Piermont — Micaceous  iron,  heavy  epar,  green,  white,  and  brown  mica,  apatite. 

Richmond. — lolite!  rutile,  soapstone,  iron  pyrites. 

Saddleback  Mt — Black  tourmaline,  garnet,  spinel. 

Shelbum. — Argentiferous  galena,  cryetalline  black  cupreous  blende!  copper  and  iron 
pyritee,  manganese. 

Springfield. — Beryls,  (very  large,  8  inches  diameter,)  manganeeian  gamete!  in  mica 
dafe,  aHite,  mica, 

Swanzey,  (near  Keene.) — Magnetic  iron  (in  masses  in  granite.) 

Tamworth,  (near  White  Pond.) — Galena. 

Unitjr,  (estate  of  James  NeaL) — Copper  and  iron  pyrites,  chlorophyUite,  green  mica, 
magnetic  iron,  radiated  aclinolite,  garnet,  titamferoue  iron  ore,  magnetic  iron  ore. 

Walpole,  (near  Bellows  Falls.) — Macle. 

Warren. — Copoer  pyrites,  blende,  epidote,  quartz,  iron  pyrites,  tremolite!  galena,  ru- 
tile, talc,  moIybdenit& 

Westmoreland,  (South  part) — Molybdenite!  apatite!  blue  feldspar,  bog  manganese, 
(North  village^  quartz,  lluor  spar,  copper  pyrites,  ozyd  of  molybdena  and  uranium. 

White  Mts.  (Notch,  ONehmd  "  old  Crawford's  house.") — Green  octahedral  Jluor,  quartz 
erystals,  black  tourmaline. 

WihDot^BeryL 

Winchester. — Pyrolusite,  photozite,  diallogite,  black  oxyd  of  manganese,  magnetic 
iron  ore,  granular  quartz. 

VERMONT. 

BeDows  Falls.— Kyanite,  (var.  fibrolite.) 
Bennington. — Pyrolutite,  brown  iron  ore. 
Bridgewater. — TaU,  dolomite,  maptetic  iron, 
(^ttenden. — Psilomelane,  pyrolusite. 
GtsigUmr^SteatiU, 

Marlboro.— /Z^om^  spar,  steatite,  garnet,  magnetic  iron. 
Middlebury. — ^Zircon.  ^ 

Monkton. — Pyrolusite,  brown  iron  ore.  ,  ^ 

Mount  Holly. — Asbestue, 

New  Fane.^ — CRassy  and  asbestiform  actinolite,  steatite,  green  quartz,  (called  chrym- 
praae  at  the  k)cality,)  chalcedony,  drusy  quartz,  garnet,  chromic  iron,  rhomb  spar, 
Pittsfiord^— BroMm  tron  ore. 
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PlynKwrth.    Spalfaio  iron. 

FlymptoiL — MaauYe  bornUende. 

Patney. — Fhior,  brown  iron  art. 

BeadsboiOL — GUaoy  aetindite,  tttatite. 

Ripton. — Brown  iron  ore. 

Rozbury. — Dolomite,  talc* 

Shordiam^ — ^on  pyritti.^ 

Shrewsbinj* — Magnetic  iron,  and  eraper  pjritM. 

Somerset — Magnetic  iron,  native  goto. 

Stafibrdi — Magnetic  iron,  and  cqiper  pyiitea. 

TVoyw — CryttaUxM  magnetic  iron,  talc 

WaterviUe.— iSteo/ite. 

Willarddboia— Zotn^e. 

Windham. — Qtauy  actinolite,  tteatite* 

MASSACHUSETTS. 

AUbrd^— Galena,  iron  pjrites. 

AthdU- iiUamte,  fibiolite,  (?)  epidaUS 

Aobomw — Masonite. 

Barre. — RutiU!  micay  pyrites,  beryl,  feldepar,  garnet 

Great  Banington — Tremolite. 

Bedford— Oonuff. 

Belchertown. — ^AUanite. 

Beraardaton^ — Magnetic  oxyd  of  iron. 

Bereriy. — Pdymignite,  Columbite,  green  feldepar,  tin  ore. 

Blanibrd. — Mormolite,  Schiller  epar,  serpentine,  anthophyUite,  aetinoKie! 
iron,  kjranite,  roee  quartz  in  boulders. 

Bolton. — ScapoHte!  petalite,  sphene,  pyroxene,  NuttaUite,  diopeide,  Boltomte,  apatite, 
magneeite,  rhomb  spar,  AUaniie,  Yttrocerite,  cerium  ochre,  (on  the  scapoliteO  spinel. 

Bozboroughd — ScapoUte,  spinel,  garnet,  augite,  actjnolite,  apatite. 

Brighton. — ^Asbestos. 

Brimfield,  ^oad  leading  to  Warren.) — lolite,  adularia,  molybdenite,  mica,  garnet 

Carlisle. — Tottrmaline,  garnet!  eeapolite,  actynoUte. 

Chaiieaitcmc-Preknite,  Mjoumonite,  stilhite,  chabazite,  <iaartz  crystals. 

Chelmsford. — ScapoUte,  ehondrodite,  blue  epinel;  amianihus!  rose  quartz. 

Chester. — Hornblende,  eeapolite,  zoieite,  epodumene,  indicoUte,  apatite — magneCie 
iron  and  chromic  iron,  (west  part)— Stilbite,  Heolandite,  analcime  and  chabazite. 

Chesterfidd. — Blue,  green,  and  red  tourmaline,  CUavelandite,  (albite,)  Uthia  mica, 
rnnoky  quartz,  pyrochlSre  (miorolite,)  epodumene,  k^anite,  apatite,  roee  beryl,  garnet^ 
quartz  eryetali,  etaurotide,  tin  ore,  Columbite;  yanegated  cc^pper  ore,  soiaite,  tomnite. 

Coowajw — Pyrolosite,  fluor  spar,  zoisite,  rutile.'/  native  alum,  galena. 

Cummington^ — Manganese  epar.'  Cummingtonite,  white  iron  pyrites,  garnet, 

Dedham. — Asbestus,  galena. 

Deerfield^ — Chabazite,  Heulandite,  stilbite,  amethyst,  cameliaa,  chalcedony,  agateai 

Fitchburg,  (Pearl  Hill.) — Beryl,  etaurotide/  garnets,  molybdenite. 

Foxborough. — Iron  pyriiee,  anthracite. 

Franklin^ — Amethyst 

Goshen. — Lithia  mica,  albite,  epodumene!  bUte  and  green  tourmaline,  bar^  xoimie, 
amoky  quartz,  Columbite,  tin  ore,  smoky  quartz,  galena,  phettakite.(7) 

Hatfield. — Heavy  epar,  yellow  quartz  crystals,  galena,  blende, yellow  copper  pyrites. 

Hawleyw — Micaceous  iron,  massive  pjriites,  magnetic  iron,  zoisite. 

Heath. — Pyrites,  zoisite. 

Hinsdale. — Brown  iron  ore,  apatite,  zoisite. 

Hubbardston. — Massive  pyritee. 

Lancaster. — Kyanite,  (var.  fibrolite,)  ehiasteiite!  apatite,  staorotide,  (nnite,  andaliMite. 

Lee- — Tremolite!  sphene!  (east  part) 

Lenox.— ^rown  hematite,  Gibbaite.  (7) 

Leverett — ^ileavy  spar,  galena,  blende,  copper  pyrites. 

Leyden. — Zoisite,  rutile. 

Littleton. — Spinel,  scapolite,  ^latite. 

Lynnfield. — Magnesite  on  serpentine. 

Martha's  VineymnL — ^Brown  iron  ore,  amber,  selenite,  radiated  pyrites. 
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MencknL — Mica!  ehlonte. 

Middlefidd — Olany  acHnolite,  rhomb  spar,  steatite,  terpentine,  feldspar,  dnisy  quartz, 
apatite,  zoisite,  nacrite,  chalcedony,  talc! 

Montague^— Specular  iron. 

Newbury^ — Serpentine,  amianthufl,  epidote,  mamive  gamet,  carbonate  of  iron. 

Newboiyport — Serpentine,  nemtdite,  nranite. 

New  Bmintree. — Black  tcmrmaline. 

Norwich^ — ApatiUf  black  tourmaline,  beryl,  blencle,  quartz  crystals. 

Palmer,  (Three  Rivers.) — Fddtpar,  Prehnite,  calc  spar. 

Fe}htLm,-^Atbettn»,  serpentine,  qtuirtz  cryttah,  beryl,  molybdenite,  green  homeUme; 

Plainfield — Cwmmingtonite,  pyrciunte,  red  manganen. 

Richmond. — Brown  iron  ore,  Qibbsite  (cryst).V 

Rowe^ — Epidote,  talc. 

RusseL— Schiller  ^ar,  (diallage?)  pritmatic  mica,  serpentine,  beryl,  galena,  copper  py- 
xites. 

Saugi]8.pWa«p6r. 

Sheffield. — Atbettne,  pyrites,  native  alum,  pyrdusite. 

Sfadbume^ — Rutile. 

Shntesbury,  (east  of  Locke's  Pond.) — Molybdenite, 

Southampton. — Qalena/  white  lead  ore,  anglesite,  moljrbdate  of  lead,  fluor,  heavy  spar, 
0(^j>er  and  iron  pyrites,  blende,  corneous  lead,  imomorphite. 

South  Royalston. — Beryl!!  common  mica!!  felasparf  Ilmenite,  Allanite. 

Sterling. — Spodwnene,  ckiattolite,  spathic  iron,  miipickel,  blende,  galena,  iron  and  copper 
pyrites. 

Stoneham. — Nephrite. 

Sturbridge. — Qraphite,  pyrope,  apatite,  bog  ore. 

Tamer's  Falls,  (Conn.  K.) — Copper  pyrites,  Prehnite,  chlorite,  cUorophcnie/  spathic 
iron,  green  malachite,  magnetic  iron  sand,  anthracite. 

TyringhanL — Pyroxene,  scapolite. 

Uzbridge^ — Argentiferous  galena. 

Warwick^ — MaetMc  gamet,  black  tourmaUne,  magnetic  iron,  beryl,  epidote. 

Washington.^ —  Chaphite. 

Wcstfield. — Schiller  spar,  (diallageT)  serpentine,  steatite,  kyanite,  (vait.  fibroltte,)  scapoEte, 
actinolite. 

West§oTdr—Andalusite! 

West  Hampton. — Galena,  argentine!  pseudomorphoue  ijfuartx! 

West  Springfield. — PrektiUe,  ankerite,  satin  spar,  celestme,  bituminous  coaL 

West  Stockbrid^e. — Hematite,  fibrous  pyrolusite,  spathic  iron. 

Whately. — Native  copper,  galena.  • 

Williamsborg. — Zoisite,  pseudomorphous  quartz,  apatite,  rose  and  smoky  quartz,  ga* 
lena^yrolusite,  copper  pyrites. 

Wuiiamstown. — Cryst.  quartz. 

Windsor. — Zoisite,  actinolite,  rutile! 

Worcester. — Mispickd,  idocrase,  pyroxene,  gamet,  amianthus,  Duchdzite,  spathic  inm» 
galena,  anthracite. 

.  Wordungton. — Kyanite. 

Zoar. — Bitter  spar,  talc. 


RHODE  ISLAND. 

Bristol.— -4mrtAy8</ 

Cranston. — Actinolite  in  talc. 

Cumberiand. — Manganese  spar,  epidote,  actinolite,  gamet,  titaniferous  iron,  magnetic 
iron,  red  hematite,  copper  pyrites. 

Foster. — Kyanite! 

Johnson. — ^Talc,  brown  spar. 

Newport — Serpentine. 

PcNTtsmoutlL — Anthracite,  graphite,  aabestus,  iron  pyrites. 

Smithfield — Dolomite,  calc  spar,  bUter  spar,  nacrite,  nephrite,  tremolite,  aabestus,  quartz, 
mmietic  iron  in  chbrite  slate,  tale!! 

Warwick,  (Natic  village.) — Masonite!  (of  Jackson,)  garnets,  graphite. 

Westerlyw — Ilmenite  (Siepard's  Waahingtonite.) 


Digitized  by 


Google 


640 


8UPPLKMENT. 


CONNECTICUT 

V  Berlin. — Heavy  spar,  datbolito,  blende,  quartz  ciTstalt. 
Bolton. — Staoiotide,  copper  pjntea. 
Bradleyville,  (Litchfield.)— Lanmonite. 

Bristol— Ft^reouf  copper,  copper  pyrites,  heary  spar,  variegpaled  eoppa  on,  Ide. 
Brookfield. — Galena,  calamine,  blAuU,  spodomene,  magnelic  pjritea. 
Canaan. — Tremoliie,  and  augite/  in  d^omite. 

V  Cliatham^ — Mispickel,  smaltine,  copper  nickel,  btryL 
^      Cheshire. — Heavy  spar!  vitreout  copper,  crytL  variegtUtd  copper!  green  matofAife,  1 

natiolite,  Prehnite,  chabazite,  datholite. 

Chester. — SiUimanite!  monazite,  epidote. 

Cornwall,  near  the  Hoosatonio — Oraj^e,  pyroxene. 

Farmington. — Prehnite!  chabazite,  heavy  Bpu,  agate,  native  copper. 

Oranby.— Green  mabichite. 

Greenwich. — Black  tourmaline, 
>/    Haddam. — CkryeoberyU  betyU!  epidote!/  towrmaline!!  feldspar,'  antiujpkyOite,  ^armtt! 
udite!  chlorophyUiteJ  automoUte,  magnetic  iron,  adnlaria^  apinte,  ColmmbiteS  wkU€  aad 
yellow  iron  pyrites,  molybdenite!  Alianite,  sulphoret  of  Bismoth. 

Hadlyn]e.---Chabazite  and  stilbite  in  gneiss,  with  qiidote  and  garnet 

HnxUoTd.— Datholite,  (Rocky  Hill  quarry.) 

Kmt — Brown  iron  ore,  pyrolusite,  ochrey  iron  ore. 

Litchfield. — Kyanite  with  corundum,  apatite  and  andaluaite,  Smenite/  (WaahingiomteO 

I^rme. — Garnet,  sunstone. 

Meriden. — Datholite. 
V    Middlefield  Falls.— Datholite,  chkirite,  dLC  in  amvgdakud. 
.  v/    Middletown. — Mica,  lepidolite  with  green  and  red  tourmaline,  aUdte,  feUbepOf,  Cdmm 
bite!  Prehnite,  rutile!  beryl,  topaz,  uranite,  apatite. 

Milibrd. — Sahlite,  pyroxene,  aebetttu,  zoisite,  verd-anti(pe  maiUe,  nyiitea. 

New  Haven^ — Serpentine,  asbestus,  chromic  iron,  sahhte,  stilbite,  iVefamte. 

Norwiclk — SiUimanite,  monazite!  (Eklwardsite  of  Shepard,)  zircon,  ioUtei  corandm, 


Orange. — Pyrites. 

Oxford,  near  Humphreysville. — Kyanite. 
V  Roaring  Brook,  (Cheshire.) — Datholite!  cak  spar,  iVehnile,  aapooite. 

Reading,  (near  the  line  of  Danbury.) — Pyroxene,  garnet, 

Roxbury. — Massive  spathic  iron,  blende. 

SahsbujTw — Brown  iron  ore,  ochrey  iron,  pyrolutite! 

SaybrooL — Molybdenite,  stilbite. 

Simsbury. — Vitreous  copper,  green  malachite. 

Southbuiy. — ^Rose  quartz,  Laumonite,  prehnite. 

SouthingUuL — ^Heavy  spar,  datholite. 

Staffiuxl — Massive  pyntes. 

Stonington^ — Stilbite  and  chabazite  on  gneiss. 

ThatchersviUe,  (near  Bridgeport) — Stilbite  on  gneiss,  Bahingtomte. 

ToUand^ — Staurotide,  massive  pjrrites. 

Trumbull  and  Monroe. — Chlorophane,  Topaz,  beryl,  euclase  (?)  magnetic  pyrites,  irao 
pyrites,  twngstate  of  lime,  wolfram  (pseudomoiph  of  tungsten,)  rutile,  native  bismuth, 
tunffstic  acid,  spathic  iron,  topaz,  nuspickel,  aigentiteouB  galena,  blende,  acapolite,  /mt- 
gfUMne,  i^amet,  albite,  augite,  gn^o  tellurium.  (?) 

Washington.— 7H^«,  Hmenite!  (Washingtonite  of  Shepard,)  diaUogite,  natralito,  ••- 
dalnsite  (New  Pkeston,)  kyanite. 

WateitowA,  near  the  Naugatuckr— White  Sahlite,  monazite. 

West  Fanns^-Asbestus. 

Wmchester  and  Waton<— Asbestos. 

NEW  YORK. 

ALBAirrCa 
Coeyman's  landing. — Epsom  salt 
Goilderlandw— P€^o2eiHii. 

Alucgany  Co. 
Cuba^— PctroiciMn. 
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CATtARkVSV  Ca 

Free^mr^Petrolewm, 

Catdoa  Ca 
Auburn. — Fluor,  epeom  salt 
LacDowville. — Epsom  salt 

Columbia  Co. 
Ancram  Lead  Mine. — Galena,  blende,  copper  pyrites,  heavy  spar. 
Ansteilitz. — Earthy  manganeK,  molybdate  of  lead,  yitreous  copper. 

DuTCHSssCo. 
Dover. — Ctarnet  (Foss  ore-bed.) 

FisbkiU. — QrapkUe,  green  aetinditeJ  talc,  bydioos  antbophyllita 
Rhinebeck. — Granidar  ^dote. 
Union  Vale- — Oibbeite  (Chve  mine.) 
Amenia- — Stalactitic  hematite. 

Essex  Co. 

Alexandria. — Kirby's  graphite  mine,  graphitey  pyroxene,  tcapolUe,  sphene. 

Crown  Point — Oamet,  tnaeeive  feldspar,  epidote,  epsom  salt,  apatite  (eopyrchroite  of 
Emmone,)  magnetic  iron  rPero.) 

Keened — Scapdite,  coccdite. 

Lewis. — Tabular  spar,  colophonite,  garnet,  Labradorite. 

Lon^  Pond. — Apatite,  garnet,  pyroxene,  idocrase. 

MQnah.-^Ztrcofi/  cole  spar,  apadte,  actinolite  (Sanford  ore-bed,)  Labradorite,  mica, 
specular  iron. 

Port  Henry. — Broum  tourmaline,  mica,  rose  quartz,  serpentine,  green  and  black  pyrox- 
ene, hornblende,  cryst.  pyrites,  magnetic  pyrites. 

Rogers's  Rock. — Graphite,  tabular  9par,  garnet,  colophonite,  feldspar ^  adularia,  pyrox- 
ene, ^phene,  coccolite. 

Schioon. — Calc  spar,  pyroxene. 

Ticonderoga^ — Orajiiite,  pyroxene,  sahlite,  sphene,  black  tourmaline,  cacoxenite  (Mt 
Defiance.) 

Westoort — ^Labradorite,  Prehnite. 

Willsboia — Tabular  spar,  colophonite,  garnet,  green  eoccoUte,  hornblende. 

Franklin  Co. 
Malone- — Massive  pyrites. 

G&EENS   Co. 

Catskin. — Cak  spar. 

Diamond  HilL— Quartz  crystals. 

HeuomekCo. 

Fairfiddw — Quartz  crystals! 

Little  Fallsw — Quartz  crystals,  heavy  spar,  calc  spar,  anthraeite. 
Bfiddlefield. — Quartz  crystals!  calc  spar,  brown  and  pearl  spar. 
Salisbury. — Quartz  crystals!  blende,  galena,  iron  and  copper  pyrites. 
Stnikr— Fibrous  celestine. 

JEFfEESON  Co. 

Antwerp.~Quart2  crystals!  serpentine!  calc  spar,  spinel,  mica,  spathic  iron,  spectdar 
iron,  arragonite,  cacoxene!  terenite,  tremolite,  jliMir,  green  malachite. 
Brown^e^-Celestine. 
Carthage- — Cacoxene. 
ChampHm. — Pyrites. 
Chaumont  Bay. — Celeetine. 
Depauville^ — Celestine. 
Henderson. — Mica! 

High  Island,  (in  the  St  Lawrence.)— IVwimia/me. 
69 
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Mofcolonge  Lake.— ffiMr//  mica,  itionlkiiite,  idoome. 
Oxbow^ — Cak  tpar!/  heary  epei. 

Viooman  Lake,  near  Oxbow. — Apatite!  quartz  cryttak^  eale  ipar,  pyroxene,  mica! 
toannaline,  pyrites. 
Pillar  Point — Mauive  heavy  tpar. 
WatertowDw—  Tremdite. 

Lewis  Co. 

Diana,  (natoral  bridge.) — Scapditd  tabular  tpar,  green  coccoUte,  ftldtpar,  apatite,  ipftMe, 
mica,  quartz  cryttalt,  drusy  quartz,  erytt,  pyritet,  magnetic  pyrites,  bloe  calc  ipar,  serpea^ 
tine,  Rtnttelaente, 

Hooaerilled — Earthy  mangaftete. 

Leyden. — Calc  tpar, 

Lowville^— Co^  jpor,  fluor,  pyrites. 

Martinsboigh. — Calc  tpar,  fluor,  erytt.  pyritet,  galena,  blende. 

MoimoE  Co. 
Bocheeter. — Pearl  tpar,  calc  spar,  snowy  gypsum,  floor,  cdestiiie,  galena,  blende. 

MONTGOMERT  Co. 

.    Boot — Pearl  spar,  druty  quartz,  blende. 
Palatine^— $uaft2  crytialt,  drusy  quartz. 

New  York  Co. 
Coiiaer's  Hook. — Apatite. 

Kingsbridge. —  Tremolite,  pyroxene,  mica,  tourmaline,  ji^tes,  rutile. 
Haariem. — Epidote,  apophyilite,  st^bite,  tourmaline,  yiYianite,  lamellar  feldspar,  mica. 
New  York. — Serpentine,  amianthut,  actinolite,  talc,  pyroxene,  hydrooB  anthophyDite, 
garnet,  staurotide,  molybdenite,  graphite. 

Niagara  Co. 
Lockport — Celettine!  calc  tpar,  tdenite,  anhydrite,  fiuor,  pearl  tpar!  blende. 
Niagara  FallswCo/c  tpar,  fluor,  blende. 

Oneida  Co. 
Boonyille. — Calc  tpar,  tabular  tpar,  cocoolite. 
Clinton^ — Blende,  lenticular  argHlaceout  iron  ore. 

Omoxdaoa  Ca 
Camillus. — SeUmte  ^ndfibrout  gyptum. 
ManliuB. — Oyptum  and  floor. 
Syracuse* — Serpentine. 

Orange  Ca 

ComwalL — Zircon,  chondrodite,  hornblende,  tpinel,  mattive  feldtpar,  fibrout  epidote, 
Uudsonite,  Ilmenite,  terpentine,  BoUonite. 

Deer  Park* — Crytt.  pifritet,  galena. 

Monroe^ — Mica!  tphene!  garnet,  oolophonite,  epidote,  chondrodite,  AUanite,  Buchohite, 
brown  spar,  Bcdtonite,  tpin3,  hornblende,  talc,  Ilmenite,  magnetic  pyritet,  common  pyrites, 
chromic  iron,  graphite. 

At  Two  Ponds  in  Monroe. — Pyroxene!  chondrodite,  hornblende,  tcapolite/  zircon,  tphene, 
apatite,  Boltonite. 

At  Greenwood  Fumac& — Chondrodite,  pyroxeneJ  mica!  hornblende,  tpind,  tcapoHte, 
mica,  Bmenite. 

At  Forest  of  Dean. — Pyroxene,  tpind,  zircon,  scapolite,  homblende,  Boltonite. 

Town  of  Warwick. — 

Warwick  Village. — Spinel,  zircon,  terpentine/  brown  tpar,  pyroxene!  homblendeJ!  pteu- 
domorphouttteatite/ feldtpar!  (Rock  Hill,)  IlmeiMte,  Gintonite,  tourmaline  (R.  H.,)  rutile, 
aphene,  molybdenite,  mispickel,  white  iron  pyritet,  common  pyrites,  yellow  iron  sintes. 

Amity. — Spinel,  garnet,  tcapdite,  hornblende,  idocrate,  epidote!  Clintonitt/  magnetic 
iron!  tourmaline,  Warwickite,  apatite,  chondrodite,  Dmenite,  talc,  pyroxene/  rutile,  2«r- 
con,  corundum,  feldtpar,  sphene,  calc  spar,  seipentine,  schiller  spar.  (0 
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EdettkviBe^ApatiU,  dumdrodiUf  hair  brown  homblende/  tremolile,  unnd,  tomtnMu^ 
Warwidcite,  jn/roxene,  ^okme,  mica,  ftidspar,  miipickd,  rutiU,  IlminUe,  scorodite,  eop- 
perpyntes. 

West  Point— /Ucitpar,  wnea,  icapolhfr 

PimrAM  Ca 

Carmel,  ^Brown's  qnany.) — AnthophyUite,  schiller  spar,  (?)  orpiment,  mispickel 

Cold  Spnng^-Chabazite,  mica,  sphene. 

Pktteraoo. — White  pfroxtne!  ealc  $par,  tubettut,  tremciite,  dolomite,  masmve  pyrites. 

PhiUipstown. — Trtmolite,  amianthut,  terpentine,  tphene,  dioptide,  green  coccoRte,  horn- 
blende, tcapolite,  stillAte,  mica,  Lamnonite,  Guztiofite,  cale  spar,  magnetic  iron,  chiomic 
iron. 

Phillip's  ore  bed^— Hyalite^  actinoHte,  mattive  pyritee, 

RimnLAXKCa 

Lansingbiirghi*— Epsom  sah,  quartz  crystals. 

RroHMONDCa 
RossviDe^ — ^lignite,  cryet.  pyritee. 

Quarantine — Atbettuti  amianihut,  magnetite,  doUmnte,  Gurhofite,  Bracite,  serpentiBe, 
tak. 

RoGSLAifnCk). 

CaldweD. — Cole  tpar! 
Grassy  Point — Serpentine,  actinolite. 
Haverstrawd — Bornblmde, 

Ladentown^ — Zircon,  red  copper  ore,  flrreen  malachite^ 

Piermont^— Datholite,  stiDnte,  apophySite,  stellite,  Prehnite,  TVimsonite,  memalite,  calc 
spar. 
Stony  Point — Kerolite,  lameUar  hornblende,  asbestos. 

St.  Lawrence  Ca 

Canton. — Mattive  pyritee. 

Dekalb. — Hornblende!  heayy  spar,  Jfwor,  tremollte,  tourmaline, 

De  Long's  Mills,  in  Hammond. — Feldtpar/  pyroxene,  tatin  tpar,  zircon,  i^tite. 

Edwan&— Broum  and  silvery  mica!  scapdite,  apatite,  quartz  cryttalt,  actinolite,  tremo- 
lite,  specular  iron. 

Fowler^/feooy  tpar,  quartz  cryttalt!  tpeetdar  iron,  blende,  galena,  iron  and  copper 
pyrites,  actinolite. 

Gouvemeur. — Calc  tpar!  terpentine!  hornblende!  tcapolite!  feldtpar!!  Umrmaline! 
priozene,  apatite,  Renttelaerite,  tphene,  heavy  tpar,  rutile,  pteudomorphout  tteatite, 
black  and  copper  colored  mica,  tremolite,  asbestos. 

Hammond. — Apatite!!  zircon! !  feldtpar,  heavy  spar,  pyrites. 

Hermon. — Qtuurtz  cryttalt,  tpecular  iron,  tpathic  iron. 

Mineral  Point,  MorristowUi — ^Floor,  blende,  ralena,  mica,  (Pope's  Mills,  Mortistown.) 

PotsdaoL — Hornblende!— eight  miles  from  Potsdam  on  road  to  Piermont ;  feldtpar! 
tourmaline,  black  mica,  • 

Rossie,  (Parish  ore  bed.) — ^Heary  spar,  tpecular  iron,  coralkndal  airagonite. 

Roesie  Lead  Mine— Co^  tpar!!  galena!!  pyritet!  eelettine,  capper  pyrites,  white  lead 
ore,  an^^esita 

Rossie,  (Laidlaw  Lake.) — Calc  mar,  heavy  tpar,  qnartz  crystals,  ohondiodite,jpaf^gasite, 
pyroxene,  sphene.  Elsewhere  in  Rossie. — Feldtpar!  pargatite!  apatite,  pyroxene,  mica, 
apatite,  floor,  serpentine,  aotomolite. 

Somerville. — Chondrodite,  light  blue  spind. 

Saratoga  Ca 
Greenfield. — ChrytoberyU  garnet,  tourmoHne!  mica,  feldtpar,  apatite,  graphite. 

Scoharh  Ca 
Ball's  Cave,  and  others. — Calc  spar,  stalactites. 
Carlisle — Fibrout  tulphate  of  baryta,  erytt,  and  fib.  carbonate  of  lime. 
Scoharie^— Fibrous  oelestine,  ttroniiamtel  erytt  pyritet! 
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SuujyANCo. 
Wnrtzboro'w — GfoZraa,  blendef  pyrite$,  copper  pyrites. 

UUTTEK  COw 

EneiiTiIl& — Galena,  blende,  copper  pyntee,  qmoti. 
Marbletown^ — ^Pyrites. 

WakbbnCo. 
CaldwelL— JMoMtve /tf/iifpor. 
Cheeter^ — PyriU»,  tourmaline,  nttile,  copper  pjrrites. 
Diamond  lale,  (Lake  George.) — Cole  tpsr,  puirtx  erytUit. 
Glenn*!  Fallsv— Bhomb  spar. 
Johnsburg^ — Fluor!  xirconi!  graphite,  terpentime,  pyritee, 

WlBHINGTOIf  Co. 

Fort  Ann. — Graphite, 

Granyille. — Lamellar  pyroxene,  massive  feldspar,  epidote. 

Putnam. — Lamellar  pyroxene,  maanya  feldspar,  qndote. 

WatncCo. 

Woloott— Heavy  epar. 

WssTCHnrnaCa 
Anthony's  Nose. — Apatite,  pyrites. 
Davenport's  "Sock.f^erpenttne,  gramet,  sphena 
Eastchester. — Blende,  c<»per  and  iron  pyntes,  dolomite. 
Hastings. — Tremolite,  white  pyroxene. 

New  Rochell& — Serpentine,  Brucite,  magnesite,  quartz,  miea,  tremolite,  garnet 
Peekskill. — Mica,  feldspar,  hornblende,  stubite. 
Ry& — Serpentine,  chlorite,  black  tourmaline,  tremolite,  keroHte. 
Suigsin^. — Pyroxene,  tremolite,  iron  pyrites,  copper  pyrites,  bei^,  azorite,  green  mal- 
achite, white  lead  ace,  pyromorphite,  Anglesite,  Vauquelinite,  galena,  native  silver. 
West  Fanns. — Apatite,  tremolite,  gan^  stilbite,  Heulandite,  chabazite,  epidoie,  sphene. 
Yonkers. — Tremolite,  apatite,  calc  spar,  analcime,  pyritee,  tourmaline. 
Yorktown. — SHUmanite,  wumaxite,  magnetic  iron. 

NEW  JERSEY. 

Allentown,  (Monmouth  Ca) — ^Vivianite. 

Belville. — Copper  mines. 

Bergen.— Cafe  spar,  datholite,  Utomsonite,  pectoUU  (called  stellite,)  analeime,  epUfbU 
kite,  apophyllitt,  Prehnite,  sphene,  stilbite,  natrotite,  Heulandite,  Laumonite,  chabazite, 
pyrites,  pseudomorpbous  steatite  imitative  of  apopliyliite. 

Brunswick. — Copper  mines,  native  copper,  mcUachite,  mountain  leather, 

Danville,  (Jemmy  Jump  n6ge,y—€trapkite,  cfaondrodite,  augite,  mica. 

FlemingUm. — Copper  mines. 

Frankfort — Serpentine, 

Franldin  and  Hamburgh,  near  the  Franklin  Fomaea — SpindU  garnet/  niangamm 
spar  (FowUrite)/!  Troostvte!!  Pramidimte!!  red  zinc  ore,'  didmteJ!  hornblende,  tremditt, 
ckondrodite,  white  scapolite,  black  tourmaline,  epidote,  pink  calc  spar,  mioa,  actinolite, 
augite,  sahlite,  coccolite,  asbestus,  Jeffersonite,  calamine,  graphite,  floor,  beryl,  galens, 
serpentine,  honey  colored  ^ihene,  quartz,  chalcedony,  amethyst,  zircon,  molybdenite,  viri- 
amte. 

Franklin  and  Warwick  Mta^ — Pyritai 

Greenbrooki — Copper  mines. 

Griggstown. — Copper  mines. 

Imleytown. — ^Vivianite. 

Lockwood. — Graphite,  chondrodite,  tale,  augite,  quartz,  green  spinel 

Mullioa  Hilli  (Gk>ucester  Co,h'Vivianite,  lining  bclemnites. 
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Newton. — Sphtel,  blue  and  white  corundum,  mica,  idocra9e,  hornblende,  tourmaUne, 
9eaoolite,  ratile,  pyrites,  talc,  calc  spar,  heavy  spar,  peeudomorphous  eteatitt. 

ritteraoiu — Datholite. 

Schuyler's  Minesw— Green  malachite,  red  copper  ore,  native  copper,  chry^ocoUa. 

Somerville^ — Red  copper  ore,  native  copper,  ehryooeoUa,  gteen  malachite,  bitumen 
(  two  miles  to  the  northeast) 

®posiA^-—Chondrodite!  apmel,  sai^hire,  green  talc,  ^phite,  ^dote,  augite. 

Suokasonny,  on  the  Morris  Canal — Brown  apatite  m  magnetic  pyrites. 

TVenton^ — ^Zireon,  amber,  lignite. 

Vemon^ — Green  spinel,  chtmdrodite. 

NoTR — From  Amity,  N.  Y.,  to  Andover,  N,  J.,  a  distance  of  aboot  thirty  miles,  the  oat- 
tropping  limestone,  at  different  points,  affords  more  or  less  of  the  minerals  enumerated  as 
occurring  at  Franklin.    (See  GeoL  Rep.  on  N.  J.,  by  H.  D.  Rogers.) 

PENNSYLVANLA. 

Bbkkb  Co. 

MfMTgantown.^— JVoiotf  At t6/  chryooeoUal  oct,  and  dodee.  magnetic  iron,  copper  pyrites, 

Bucks  Co. 
Huee  miles  west  of  Attleboro. — Pyroxene,  seapolite,  feldspar,  tabular  epen,  (a  boulder, 
now  exhausted,)  zircon,  apatite,  spluaie,  green  coccolite,  ^opAt^ew— Opposite  New  Hope 
in  N.  J.,  black  tourmaline, 

Cambria  Co. 
StTBsbergv— Epsom  salt 

Chester  Ca 

Coralloidal  arragonite.  At  London  Grove :  fremoitto,  apatite.  AtNewlin:  corundum, 
beryl.  At  Fheni^mlle :  pearl  spar!  calc  spar,  quartz  crystals,  Brookite;  cm  quarts.  Near 
Westchester:  zircon,  cryst  magnesite,  amethyst,  mang.  garnet,  ozyd  of  manganese. 
South  part  of  Chester  Co. :  eindote,  magnetic  iron  ore,  rutile. 

Delaware  Co. 

Corundum,  andalusite,  aventurine  feldspar,  amethyst,  green  quartz.  At  Leiperville : 
beryl!  Mack  tourmaline!  apatite,  garnet  At  Conccnrd,  Greene's  creek :  garnet  (pyrope?)! 
Bucholxits,  * 

Huntington  Co. 

Frankstown,  Logan's  valley,  and  near  Alesomdria:  fibrous  celestine! 

Lancaster  Co. 

Anthof^vDite.  At  Little  Rritam:  eryot  pyrites,  moss  agate,  chalcedony.  At  Sads- 
bury:  rutite!! 

MONTOOMERT  Co. 

At  Perkiomen  lead  mine:  blue  malachite,  green  malachite,  blende,  galena,  pyromorph- 
ite,  white  lead  ore;  molybdate  of  lead,  cupreous  sulphate  of  lead?,  ai^rlesite;  heaty  spar, 


Northumberland  Co. 

Opposite  Selim's  grove. — Electric  calamine. 

Northampton  Co. 

Easton. — Zircon!!  (rare,)  nephrite,  saussurite?,  tremolite,  serpentine  (pseudomorphic 
of  calc  eptii — ^rare,)  pyroxene,  coccolite,  pink  carbonate  of  lime,  argillaceous  iron  ore^ 

Philadblphia  Co. 

Near  CoIumMa  railroad  bridge,  on  the  Schuylkill — Laumonite!  (inaccessible.)  On 
the  Schuylkill  road,  near  Pamley  bridge :  kyamte.  At  Chesnut  Hill :  nUca,  serpentine, 
dolomite,  asbestus,  tremolite,  nephrite,  talc,  tourmaline,  sphene.  Near  the  Wissahiccon 
creek:  «/cf uro^ufe, actinolite.    Near Germantown :  mt'ca, apa<t7e,  (coarse,) beryl;  feldspar. 

Near  Nicholsoo's  Gap,  Blue  Ridge ;  blue  malachite. 
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DELAWARE. 


Dixon's  quanr,  WTcn  miles  from  WHmington.— Ctmunndfi  wtoneH  (ejdiaoflted,)  hlme 
apatite^  glassy  feldapar,  sahlite,  spfaeoe  in  pyroxene,  kyanite. 
Brand jwine  SpringSw — Bucholzite,  sahlite. 
Chesapeake  and  Delaware  CnnBL—ReHnasphalt 
Newcastle  Co — Viyianite,' 

MARYLAND. 

Baltimore,  (Jones  Falls,  1|  miles  from  B.y-Haydenite,  Heulandite  (Beaunftootite  of 
Levy,)  pyrites,  lenticular  carbonate  of  iron,  mice,  sttlbiie. 

Sixteen  miles  from  Baltimore,  on  the  Gunpowder. — Graphite. 

Twenty-three  miles  from  B.  on  the  Gunpowder. — Talc, 

Twenty-five  miles  from  B.  on  the  Gunpowder*— Jlfa^iwrtc  iron,  sphene,  pycmte. 

Eight  to  ten  miles  north  of  B. — Brown  hematite. 

Eight  to  twenty  miles  north  of  B.,  in  limestone.— rr«w>/fte,  augiU,  pyrites,  brown  and 
yellow  tourmaline. 

Fifteen  miles  north  of  B* — Shy  blue  chalcedony  in  granular  limestone. 

Eighteen  miles  north  of  B.,  at  Scott's  mills. — Magnetic  iron,  kyanite. 

Bare  HiWa^— Chromic  iron,  asbestus,  tremolite,  talc,  hornblende,  setpenttne,  chafee- 
donv,  meerschaum. 

Cfape  Sable,  near  Magothy  R. — ^Amber,  pyrites,  alum  slate. 

Catoctin  Mts- — Pyritous  copper,  carbonate  of  coijpp&, 

Cecil  county,  north  part — Chromic  iron  in  seipentinfr 

Cooptown,  Harford  Co— Olive  colored  tourmaUne,  diaUage,  talc  of  green,  Uoe  and 
rose  colors,  ligniform  asbesttts,  chromic  iron,  serpentine. 

Deer  Cieek^Magnetic  iron!  chlorite  slate. 

Liberty* — Specular  iron. 

Meadow  Mt — Quartz  crystals. 

Montgomery  Ca — Peroxyd  of  manganese. 

Six  nules  north  of  the  Fbtomao — Chromic  iron  in  serpentine,  dolomite. 

Newmarket,  (between  Newmarket  and  Taneytown,  east  of  the  Monocacey.) FtlreoM 

copper,  copper  pyrites,  malachite. 

**  Soldiers  DeUght" — Serpentine  (kerolite?)  gray  antimony. 

Somerset  and  Worcester  Cos.,  north  part — Bog  iron,  Vivianite. 

St  Mary's  River* — Ch/psumJ  in  clay. 

VIRGINIA  AND  DISTRICT  OF  COLUMBIA. 

Albemarle  Ca,  a  little  west  of  the  Crreen  Mts. — Steatite. 

Amherst  Ca,  along  the  west  base  of  Buffido  ridge. — Copper  ores,  Slc. 

Buckingham  Co.,  Willis's  Mt — Kyanite,  Umrmaline,  aetinolite. 

Eldridge's  Grdd  mine* — Chid,  auriferous  pyrites,  heavy  spar. 

Culpepper  Ca,  on  Rapidan  River* — Gold,  pyrites. 

Franklm  Ca— Grayirti  steatite. 

Fauquier  Co.,  Bamet's  miDs. — ^Asbestus. 

Phenix  Copper  Mines. — Copper  pyrites,  Ac. 

J.  Hood's  plantation. — Heavy  spar. 

Georgetown,  D.  C. — Rutile. 

Loudon  Co^-Tabular  quartz,  prase,  pyrites,  talc,  chlorite,  soapstone,  asbestos,  chro- 
mic iron,  actinoHte,  quartz  crystals. 

Louisa  Co.,  near  Tinder's  Gold  mine* — Brown  iron  ore. 

Luzerne  Co.,  Walton  gold  mine^-GWd,  pyrites,  copper  pyrites,  argentifefow  galoia, 
^Mitfaic  iron,  blende,  angleeite. 

Orange  Ca,  western  part.  Blue  Ridge^ — Specular  iron. 

U.  S.  Copper  Mine  District* — ^Vitreous  copper. 

Greenwood  Gold  Mines. — Gold. 

Rockbridge  Co.,  three  miles  southwest  of  Lexington* — ^Heavy  spar. 

Shenand^h  Ca,  near  Woodstock. — Iluor  spar. 

Mt  Alto,  Blue  ridge. — Argillaceous  iron  ore. 

Spotsylvania  Ca,  two  miles  northeast  of  Chancellorville. — Kyanite. 
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Wythe  Ca,  (Autin's  nuam.)^~WhiU  lead  mrey  msfitttm,  pUmbie  oehre,  blende,  eUcirie 
ealamine,  galena. 

Spotsylyania  Ca,  eighteen  mileg  above  Fredericksburg,  on  the  Rappahannock. — Gold. 

Stafford  Ca,  eight  or  ten  miles  from  Falmouth. — Micaceous  iron,  gold,  silver,  galena, 
▼ivianite. 

Washington  Ca,  eighteen  miles  from  Abingdcm. — Rock  salt,  with  gypsum, 

Wier's  Cave  and  other  caves  in  Virginia.^ — Calo  apar  and  stalactitee, 

Kenawha. — Petroleum. 

Shepardstown. — Fluor  spar. 

Note. — ^The  minerals  usually  associated  with  the  gold  are,  arsenical  iron,  iron  and  cop- 
per pyhtes,  carbonate  of  copper,  blende,  galena,  phosphate  of  lead  in  crystals,  sulphur, 
perozyd  of  iron,  and  rarely  ozyd  of  tin  and  biamoth.    (Rooees.) 

SOUTHERN  STATES^NORTH  CAROUNA. 

Buncombe  Co — Zircon!  rutile  in  quartz,  nitrogen,  ftom  a  warm  eprinff. 

Cabarras  Co. — Gold ;  also  in  Burke,  Lincoln,  Rutherford,  and  Mecklenburg  Cos. — 
Phosphate  copper,  malachite. 

Rutherford  Co.,  on  the  road  to  Cooper's  Gap. — Kyanite. 

Davidson  Co.,  (King's  mine.^ — Lamellar  native  silvert  carbonate  of  lead!  pyrcmorph-' 
ite!  galena,  blende,  malachite,  black  copper,  oxyd  of  iron  and  manganese. 

SOUTH  CAROLINA. 

Eabert  Ca,  Petersbur?.— Radiated  talc 

Hall  Co — Native  gold,  argentiferous  gold,  quartz,  kaolin. 

Hancock  Ca — ^Agate,  chalcedony. 

Lumpkin  Ca — Native  gold,  quartz  crystals. 

Richmond  Ca,  Augusta^ — Jet 

Wilkes  Co^—YcDow  ochre. 

GEORGIA. 

Burke  and  Scriven  Co& — ^Hyalite. 

Gold  District — Native  gold,  native  silver,  iron  and  copper  pyrites,  magnetic  iron,  horn- 
blende, garnet,  hepatic  pyrites,  rutile,  tourmaline,  zircon,  staurotide. 
Ravbum. — Coi^r  pyntes. 
Habersham,  head  of  Mill  Creek. — OaUna. 

WESTERN  STATES.— OHIO. 

Bainbridge,  (Copperas  Mt,  a  few  miles  east  of  B.)— Calc  spar,  heavy  spar,  iron  pyrites, 
copperas,  alum. 

Can6eld< — Gypsum! 

Duck  Creek,  &f  onroe  Ca — Petroleum. 

livorpooL — Petroleum. 

Marietta^ — Argillaceous  iron  ore ;  iron  ore  abundant,  also  in  Scioto  and  Lawrence  Cos. 

Poland. — Gypsum! 

ARKANSAS. 

Wachita  Springs. — Quartz! 

MICHIGAN. 

Range  of  hills,  from  Lake  Superior,  a  few  miles  west  of  Chocolate  river,  running  south- 
west across  the  Upper  Peninsula. — Galena,  pjoitouff  copper,  vitreous  copper  in  narrow 
veins. 

Westwardly  from  Kewena  pt.  Lake  Superior,  through  a  region  one  to  seven  nules  wide, 
135  miles,  an  extensive  mining  district,  containmg  mauicHte,  chrysoeolla,  oxyd  of  copper, 
native  silver,  sulphuret  of  silver,  native  copper!  in  the  trap  of  this  region,  PrekmteH  va- 
rious zeolites!!  not  yet  distinguished. 

Isle  Royal,  Lake  Superior^ — Malachite,  ^. 


Digitized  by 


Google 


648  8UPPLEMBNT. 


ILLINOia 

CUJlatin  Co.,  on  t  branch  of  Gfmnd  Pierre  Creek,  16  to  90  miles  from  Shawneetowa, 
down  the  Ohio,  and  horn  3  to  8  miles  from  this  riyer. — VioUt  JIuor  tpar!  heavy  ^tr, 
galena  blende,  brown  iron  ore. 

In  Northern  Illinoia,  townships  27, 28, 29,  several  important  mines  of  galam. 

INDIANA. 

Limestone  cavefBS^ — Efmm  9aU:  in  most  of  the  S.  W.  ooaoties,  fyriUt,  sd^isfe  of 
trofi,  and  feather  ahan;  on  Sugar  Creek,  pyrites  and  9MifkaU  of  tnmS;  in  ssndstons 
of  Fbyd  Co.,  near  the  Ohio,  gypeum ;  at  the  top  of  the  blue  fimestooe  formsfinn,  bnmn 
spar!  calc  spar, 

WISCONSIN. 

At  Mineral  Point  and  dsewhere  eopper  and  lead  oces  abimdant,  pfincipally  eaitowite  of 
copper  and  galena.  Also  pyrites,  capillary  pyrites,  blende,  white  lead  oce,  calamine,  an- 
glesite,  heavy  spar,  and  calc  q>ar ;  often  in  highly  interesting  lorms. 

IOWA. 

Da  Boque  Lead  Mines,  and  elsewhere. — Chdena!  eaXe  9par,  black  ozyd  of  manganese ; 
at  Ewing^i  and  Sherald*8  diggings,  calamine!;  at  Des  Mains,  qoaitx  crystals ;  Malio- 
queta  R.,  hrmon  ixan  ore» 

MISSOURL 

Jefierson  Ca,  at  Valle's  diggings-^CoZamtfie,  gaUnti,  white  lead  or«,  anglseita,  pyn- 
tOQS  copper,  blue  and  green  malachite. 

Mine  k  Burton^ — Oalenm,  white  lead  ore,  angleoUe,  heavy  opar,  cak  spar. 

Deep  Diggings.— Carbonate  of  copper,  white  lead  ore  in  crystals,  black  eartky  oobslt, 
and  manganese  ore. 

Mine  La  Motte. — Malachite,  earthy  cobalt  and  manganese,  white  lead  ore  in  crystals. 

Perry's  Diggings,  and  elsewherew— 4jralena,  Sue 

Forty  miles  west  of  the  Mississippi  and  nmety  sooth  of  St  Lonis,  the  Inm  momitains. 

KENTUCKY. 
Mammoth  Cave. — Cfypiwm  in  imitative  forms,  stalactites,  nitre,  epacm  salt 

TENNESSEE. 

down's  CxedL — Galena,  blende,  heavy  spar,  oelestine. 

Carter  Ca,  foot  of  Roan  Mt — Sahlite,  magnetic  iron. 

Claiborne  Co!^ — Caltunine,  {pdena,  electric  calamine,  chlorite,  steatite,  and  magnetie  mm. 

DavidsMi  Co. — Selenite  with  granular  an(l  snowy  gypoum,  or  alabaster,  crystaDiied 
and  compact  anhydrite^  ftuor  in  crystals!  calc  spar  in  crystals.  Near  Nashville,  Uoe 
eeleetine  (orysialhzed,  fibrous  and  radiated,)  with  heavy  epar  m  limestone.  Haysboro, 
galena,  blende,  with  heavj  q>ar  as  the  gangue  of  the  ore. 

Dickson  Co^Mangamte. 

Je^rson  Co. — Calamine,  galena,  ietid  heavy  spar. 

Knox  Co. — Magnesian  limestone. 

Maury  Co.^ — Wavellite  in  Hmestooe. 

Morgan  Co. — Epsom  salt,  nitrate  of  lime. 

Roan  Co.,  eastern  declivi^  of  Cumberland  MtSw— Wavdlite  in  limestone. 

Severn  Co.,  in  caverns. — Epsom  salt,  soda,  alum,  sal^>etre,  nitrate  of  lime. 

Smith  Ca — Fluor. 

White  Co.,  Sparta,  about  the  Calf  Killer's  Creeks— A  rolled  fragment  of  su^urat  of 
silver,  fluor,  liquid  bitumen. 

Stone  Creek,  near  Mr.  Holland's. — Iron  ore,  black  oj^d  of  manganese. 

Smoky  Mt,  on  declivity.— Hornblende,  garnet,  staurotide. 
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PART  VII. 

CHEMICAL  CLASSIFICATION. 


The  classification  which  has  been  adopted  in  the  Descriptive  part  of  this 
treatise  has  been  explained  as  being  strictly  a  chemical  arrangement,  al- 
though still  a  Natural  system,  (^^  1 1 5, 1 1 8.)  It  takes  into  view,  it  is  true,  the 
external  characters ;  but  as  these  depend  upon  the  chemical  constitution, 
and  proceed  from  it,  they  are  indications  of  the  composition,  and  unless 
followed  too  implicitly  and  without  a  general  survey  of  the  whole  subject, 
will  not  lead  to  important  variations  from  a  strict  chemical  method.  It 
has  been  shown  that  owing  to  the  isomorphism  of  bases,  the  q}d  modes  of 
chemical  classification  are  wholly  unsatisfactory ;  and  the  difficulties  have 
of  late  become  so  great  that  some  authors  have  fallen  into  an  alphabetical 
arrangement,  rather  than  be  bound  down  to  the  usual  chemical  rules. 
Moreover,  it  has  been  remarked  that  the  union  of  the  salts  of  the  metals 
into  a  family  is  more  correct  on  chemical  principles  than  a  distribution  of 
them  under  the  several  metals :  and  that  as  the  salts  of  lime,  magnesia, 
alumina,  are  also  salts  of  metals,  the  former  fall  naturally  and  chemically 
into  close  associations  with  the  latter,  as  in  the  system  adopted. 

Yet  it  is  convenient  to  the  chemist  and  to  the  metallurgist,  to  view  the 
ores  of  the  several  metals  by  themselves,  and  in  general  to  be  able  to  sur- 
vey at  a  glance  the  compounds  of  each  element.  For  this  purpose,  the 
following  classification  has  been  made  out.  Except  in  the  metallic  ores, 
the  mineral  species  have  been  kept  together,  as  much  a^  possible,  in  natu- 
ral families,  by  taking  into  consideration  the  isomorphous  relations  of  the 
elements ;  and  it  is  believed  that  the  classification  here  proposed  will  be 
found  to  combine  many  of  the  more  important  advantages  of  both  systems. 
Chemists  treat  of  the  alums  as  a  family,  of  the  various  feldspars  as  another, 
and  the  varieties  of  hornblende  and  augite  as  another,  and  so  on ;  and 
instead  of  scattering  them  in  different  parts  of  a  system,  as  was  formerly 
done,  arrange  them  together  and  treat  of  them  as  distinct  groups,  although 
differing  so  much  in  chemical  constitution.  These  natural  families  are 
stiU  retained  in  the  method  of  arrangement  here  brought  forward. 

We  add  to  the  table,  formulas  for  Uie  chemical  constitution  of  the  mineral 
species,  stating  generally,  authorities,  and  also  referring  in  many  instances 
to  particular  ansdyses  ;  and  when  authorities  vary  essentially,  two  or  more 
ibrmulas  are  given.  The  very  elaborate  treatise  on  Chemical  Mintnkogy 
by  Rammelsberg,  which  has  lately  appeared  in  Germany,*  has  afibrded 

*  Handworterbach  dm  Chomitohcn  TlieilB  der  Mineralogie,  von  C.  F.  Ranuoelsber^ ; 
2  vols.  8vo.  pp.  443  and  336:  Berlin,  1841.— And,  Erstes  Supplement,  (first  supplenent 
to  the  same,)  Sva  pp.  156:  Berlin,  1849.    This  sopplement  ii  U>  be  cooti&ued  bMnually. 
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nearly  all  the  materials  for  this  part  of  the  Table.  The  chemical  symbols 
are  deemed  preferable  to  the  mineralogical,  inasmuch  as  they  ctmyey  lo 
the  eye  more  readily  the  exact  constitution  of  the  species. 

In  place  of  the  crossed  letters  introdaced  by  Berzelins  for  doid>le  atoms, 
the  black  type  (H,  for  example)  has  been  employed ;  and  the  facility  of 
obtaining  this  kind  of  letter  at  the  type  fomidries,  as  well  as  &eir  pecs- 
liar  fitness  for  the  purpose,  recommends  them  for  general  use. 

The  following  are  the  symbols  as  used  (or  the  elements,  arranged  alpha- 
betically : 


Aluminium, 

Al. 

Manganese, 

Mn. 

Antimony,  (Stibium,) 

Sb. 

Molybdenum, 

Mo. 

Arsenic, 

As. 

Nickel, 

Ni. 

Barium, 

Ba. 

Nitrogen, 

N. 

Bismuth, 

Bi. 

Osmium, 

08. 

Boron, 

B. 

Palladium, 

Pd. 

Bromine, 

Br. 

Phosphorus, 

P. 

Cadmium, 

Cd. 

Platinum, 

Pt. 

Calcium, 

Ca. 

Potassium,  (Kalium,) 

K. 

Carbon, 

C. 

Quick8ilver,(Hydrargyrum,)  Hy. 

Cerium, 

Ce. 

Rhodium, 

R. 

Chlorine, 

CL 

Selenium, 

Se. 

Chromium, 

Cr. 

Silicon, 

SL 

Cobam 

Co. 

Silver,  (Argentum,) 

H- 

Columbium,  (Tantalum,) 

Ta. 

Sodium,  (Natrium,) 

N*. 

Copper,  (Cuprum,) 

Cu. 

Strontium, 

Sr. 

Fluorine, 

Fl. 

Tantalum,  see  Columbiwn. 

Glucinum,  (Beryllium,) 

Be. 

Tellurium, 

Te. 

Gold,  (Aurum,) 

Au. 

Thorium, 

TL 

Hydro^n, 

H. 

Tin,  (Stannum,) 

SU 

Iodine, 

I. 

Titanium, 

Ti. 

Iridium, 

Ir. 

Tungsten,  (Wolframium,) 

W. 

Iron,  (Ferrum,) 

Fe. 

Uranium, 

U. 

Lanthanum, 

La. 

Vanadium, 

V. 

Lead,  (Plumbum,) 

PI. 

Yttrium, 

Y. 

Lithium, 

LL 

Zinc, 

Zn. 

Magnesium, 

Mg. 

Zirconium, 

Zr. 

Pnmeiptd  binary  compounds 

of  the  elements  with  oxygen. 

Alumina, 

Al. 

Oxyd  of  Cobalt, 

Co. 

Arsenic  acid. 

As. 

Oxyd  of  Copper, 

Cn. 

Baryta, 

Ba. 

Glucina, 

Be. 

Oxyd  of  Bismuth, 

Bi. 

Protoxyd  of  Iron, 

Fe. 

Boracic  acid. 

B. 

Peroxyd  of  Iron, 

Fe. 

Protox.  Cerium, 

Ce. 

Oxyd  of  Lead, 

Pb. 

Perox.  Cerium, 

Ce. 

Lithia, 

L. 

Carbonic  acid, 

C. 

Magnesia, 

% 

Chromic  acid, 

Cr. 

Protox.  Manganese, 

Mo. 
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Peiox.  Manganese, 

Mn. 

Oryd  of  Tin, 

Sn. 

Molybdic  acid, 

Mo. 

Titanic  acid. 

ti. 

Oxyd  of  Nickel, 

Ni. 

Tungstic  acid, 

W. 

Nitric  acid. 

N. 

Oxyd  of  Uraninm, 

tr. 

Phosphoric  acid, 

P'. 

•  Water, 

H. 

Potash, 

k. 

Yttria, 

Y. 

SiUea, 

Si. 

Oxyd  of  Zinc, 

Zn. 

Soda, 

Na. 

Zirconia, 

Zr. 

Strontia, 

Sr. 

In  the  foDowinff  table,  when  several  bases  are  indnded  in  brackets, 
after  which  an  index  is  placed,  as  for  example.  Pyroxene  on  page  556,  the 
index  (as  '  in  this  case)  is  to  be  considered  as  Uie  index  of  each  of  the 
included  bases. 
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CLASS  I.    GASES  AND  LIQUIDS. 


Hydrogen  (211.) 
Caibnretted  Hydrogen  (211.) 
Phosphnretted  Hydrogen  (211.) 
Sulphuretted  Hydrogen  (212.) 
Nitrogen  (212.) 
Atmospheric  air  (212.) 
Water  (213)=:H. 


CLASS  IL    ACmS. 
Carbonic  acid  (212)=i:C. 
Sulphuric  acid  (213)=S. 
Sulphurous  acid  (213)=S. 
Muriatic  acid  (213)=H  CI. 
Boracic  acid  (214)=B+3H. 
Arsenous  acid  (214)=As. 


CLASS  IIL    COMPOUNDS  OF  THE  ALKALIES  AND 
EARTHS,  WITH  THE  SAPID  ACIDS. 

Family  1.    Ammonia. 
Sal  Ammoniac  (222)=N  H'+CIH. 
Mascagnine  (222)=N  H»'S+2H. 

Family  2.    Potassa. 

Nitre  (224) =kN. 

Family  3.    Soda. 

Glauber's  salt  (220)  ^NaS+lOH^Exanthalose  of  Beudant,NaS+2H. 
Thenardite  (221)=:NaS. 
Nitrate  of  Soda  (223)=NaN. 
Nation  (218)=NaC+10B. 
Trona(219)NaaC3-h4H. 

Gay  Lussite  (218)=NaC+CaC+6H,  (Ramm.,  from  Boussingault's  late 
analysis.) 

Common  Salt  (219)=NaCl. 
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Borax  (215)=rNaB'  +  lOH. 
Glwiberite  (228)=NaS+CaS. 

Family  4.    Bartta. 
Heavy  Spar  (257)=±BaS. 
Dreelite  (256)=CaS+2BaS. 
Wiiherite  (256)=BaC. 
Barytocalcit6  (255)  >      ^   -     ^  ;;, 
Broiilite  (255)         \  =BaC+CaC. 

Sulphato-Carbonate  of  B.  (258)=2BaC+BaS. 

Family  5.    Stkontu. 
Celeatine  (254)= SrS. 
Strondanite  (253)=:SrC. 

Family  6.    Lime. 
Nitrate  of  Lime  (223)=CaJNf+H. 
Gypsum  (240)=CaS+2HL 
Anhydrite  (241)=CaS. 
Calcareous  Spar  (243) )      ^  ^ 
Arragonite  (246)  S  =^au. 

Dolomite  (248)=CaC-|-MgC ;  a  2d=3CaC+2MgC  ;  a  3d=2CaC+ 
MgC ;  a  4th  (Conite)=CaC+3MgC,  (Berthier.) 

Ankerite  (249)=2(Fe,Mn)C+3MgC+5CaC. 

Apatite  (237)=Ca(Cl,Fl)+3Ca7,  or  is  phosphate  of  lime  combined 
with  either  chlorid  of  calcium  or  fluorid  of  calcium,  or  both,  (Ramm.) 

Tunsgtate  of  Lime  (260)=CaW. 

Pyrochlore  (434)  Columbate  of  Lime  (according  to  Hayes)  containing 
as  accidental  ingredioats,  Thorium  and  Cerium. 

Fluor  Spar  (236)=CaPl. 

Haidingerite  (^0)=Ca3jBLs+4H. 
Pharmacolite  (239)=Gas  As+6H. 
Oxalate  of  Lime  (230)=:Ca6+H. 

Hydroboracite  (242)  =  Ca»B*-|-  Mg*+  18H.    CaB  +  MgB+6H, 
(Berzelius.) 
Borate  of  Lime  (243.) 

Family  7.    Maonssia. 

EpMm  Salt  (221)=::MgS+7H. 
Nitrate  of  Magnesia  (223.) 
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Poljhdite  (228)  =kS+MgS+2CaS+2H.    (Stromeyer's  Anal.) 
Magnesite  (249)=MgC. 

Hydromagnetita  (250)  ==d(MfC+ 11)4-1^1891    (Ramnt) 
Boracita  (405)=Mg3B^^--i>erliapa  MgB>+2MgB.    (ArfVedaon.) 
Rhodizita  (406.) 

Wagnerite  0^34)=  2MgPl+6Mg»P  (Berx.)— MgPl+3Mg»P,(Raiii- 
melaberg,  wlio  suggests  thai  it  may  be  a  magnesia-apatite.) 

Family  8.    Alvuthl. 
Feather  Almn  (215)=A1S'  +  18H. 
Native  Alum  (216)=kS+AlS»+24H. 
Soda  Alum  (216)==NaS+AlS'+24H. 
Ammonia  Alum  (217)=:NH«S+AlS'+24iL 

Magnesia Alnm(216)=MgS+AlS*-f24H.  (Mg,Mn)S+AlS'+2iBL 
(African  alum  analyzed  by  Stromeyer.)  The  Pickeringite  (^  Hayes  is 
probably  identical  with  this  yariety. 

Iron  Alum  (217)=FeS+AlS»+24H. 

Manganese  Alum  (217)=:MnS+AlS'+24tI. 

Voltaite  (533)=3(Fe,  K,  Na)S+2(i'e,  A1)S»+12H.  (Rammelsbeig, 
from  Abich's  analysis.) 

Websterite  (231)=:Al'S+9H. 

Alum  Stone  (232)=:k'S+  12A1S+24H,  (Berz.  from  Cordier's  Anal.)— 
KS+3A1S+6H,  (Berthier,  who  has  lately  analyzed  the  Hungarian  Ahm- 
stone  examined  by  Kli4)roth.) 

Pisaophane  (232)=:R3S+15H,  (Erdmann.) 


CLASS  IV,    EARTHY  MINERALS. 

Family  1.    Silica. 
Quartz  (408)= Si.  *  ^ 

Opal  (414)=Si>+H(?)  opal  from  Hungary. 
Family  2.    Limb. 
Tabular  Spar  (361)=Ca»Si3. 
Edelforsite  of  Kobell  (337)=CaSi. 
Dysclasite  (335)=Ca»Si*+6HL 

DathoUte(342)=2Ca»Si+B»Si>+3H.    (Bamm.)    Botryrfite=2Ca» 
Si+B'Si'4-<9I.    (Ramm.) 
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FamOy  3.    Maqnebul, 
1.  Pure. 
Periclase  (405)=Mg.    (Rammelsberg,  from  Seacchi's  analysis,) 

2.  Single  hydrate  or  silicate  of  magnesia, 
Bnicite  (388)=MgH. 
Boltcmite  (345)=:Mg'Si3(?)  (KobeU.) 
PyraUoHte  (308)=Mg»Si3. 
Talc  (315)=MgSL 

3.  Hydrous  silicates  of  magnesia,  or  silicates  of  magnesia  and  the  bases 
isomorphous  with  it. 

Aplurodite  (309)=Mg''Si>+2lI(?)  (Ramm.  from  Berlin's  analysis.) 

Moerschamn,  (308)=MgSi+H,  (Lychnell's  Analysis.) 

Saponite  (316)=2Mg'Si3+AlSi+10H,  (Ramm.) 

Dermatine  (310)=(Mg,  Fe)»Si2+6H. 

Chlorite  (317)=(Mg,  Fe)Si+(Al,  Fe)Si+4MgH,  (KobeU.)  2Mg2»Si 
+MgAl+4H,  (Berz.)    (Mg,  Fe)»Si+AlSi+2MgH^  (Varrentrapp.) 

RipidoUte(3l7)=2Mg2Si+Mg»Al+3H,  (Berz.)  (Mg,  Fe)»Si4-Al 
Si-J-3MgH,  (Varrentrapp.) 

Pennme  (318)=(Mg,  Fe)»Si2»+AlSi3+7MgH,  (Schweizer.) 

NemaMte  (313)=Mg'Si+6MgH3(?). 

Villarsite  (311)=4(Mg,  Fe)»Si+H,  or  it  is  a  hydrous  olivine. 

Hydrous  Anthof^yllite  (312.) 

PicrophyD,  (311)=(Mg,  Fe)»Si»+2H. 

Picrosmine  (312)=2Mg»Si»+3H. 

Serpentine  (309)=2Mg»Si»+3MgJP,  (Mosander  and  Lychnell.)  Mg» 
H  iSi,  with  some  MgH,  (Frankenheim.) 

Retinalite  (310)=2NaSi+Mg«Si+6H(?  y.  KobeU.) 

Antigorite  (314)=(Mg,  Fe)»Si2+MgH,  (Schweizer.) 

SchiUer  Asbe8tus(310)=Mg'Si3+MgH'(?).  Same  with  serpentine 
according  to  Frankenheim. 

Kerdite  (311)=Mg'Si>+AlSi+15H.  A  late  analysis  of  the  Kero- 
lite  from  ZdbUtz,  gives  a  different  formula,  2(Mg'Si3+2H)+MgH,  or 
nearly  that  of  Serpentine. 

SchiUer  Spar  (3I3)=4(Ca,  Mg,  Fe)>Si^+3MgH«.  The  SchiUer  Spar 
from  Baste  has  the  same  formula  as  givent  by  Frankenheim  for  Serpentine, 
according  to  KOUer's  analysis. 
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Clintonit6  (314)=  (Mg,  Ca,  Fe)Si+(Mg,  Ca,  Fe)»Al»+H,  (Ramm.) 
For  Xanthophyllite,  which  is  identical  with  Clintonite  according  to  Rose, 
thb  chemist  gires  the  formula  2RSi+6RAl+RH'. 

Lenchtenbergite  (317)  =  R'  Si^  +  R^  R  +  3H,  (Ramm.,  Komonen's 
analysis.) 

PyraUolite(308)=Ca»Si*+6Mg»Si»+AlSia+6H. 
Pyrosclerite  (530)=2(Mg,  Fe)»Si+(Al,  Cr)Si+liH. 

4.  Anhydrous  silicates  of  magnesia  and  their  isomorphims  cmikpofmdt. 

Pyroxene  (364)=R»Si»,  or  (Ca,  Mg,  Fe,  Mn)»Si>. 
Bronzite  (366)=Mg»Si'. 
Hyper8thene(366)=(Mg,  Fe)»Si'. 
Bustamite  (363)=(Ca,  Mn)'Si'. 
Hedenbergite  (365)=(Ca,  Fe)'Si». 
DiaDage  (366)=(Ca,  Mg,  Fe)»Si3. 
Acmite  (373)=(Fe,  Na)'Si',  (according  to  Frankenheim.) 
Polylite  (367)=(Fe,  Ca,  Mn)»(Si,  Al)^  (v.  KobeU.)    Probably  a  Tsri- 
ety  of  Augite  closely  allied  to  Hedenbergite ;  and  the  Hudsonite  of  Beck 
is  nearly  identical  with  it. 

Hornblende  (368)=R  Si+R»Si»,  or  R*Si». 
Tremolite  (369)=(Mg,  Ca)«Si». 
Anthophyllite  (372)=(Fe,  Mg)«Si»,  or  Mg*Si». 
Arfvedsonite  (370)=NaSi+Fe'Si^,  or  Fe*Si»  with  part  of  the  oxyd 
of  iron  replaced  by  Soda. 
Cnmmingtonite  (373)=NaSi+^Fe,  Mn)Si  (?).      Another  analysis  re- 
quired ;  probaUy  falls  within  the  Hornblende  series. 
Babingtonite  (368)=3CaSi+Fe'Si3,  (Ramm.  from  Arpe's  analysis.) 
Breislakite  (375.) 

Chrysolite  (403)=:(Mg,  Fe)3Si    Batrachitei=(Ca,  Mg,  Fe)'SL 
Forsterite  (403.) 

Nephrite  (344)=3Mg3Si+(Al,  Fe)Si.    A  doubtful  compound. 
Chondrodite  (388)=MgFl+3Mg'Si,  (Ramm.) 

Family  4.    Alitkina. 
1.  Pure  or  hydrous ^  or  combined  with  bases* 

Sapphire  (398) =A1. 
Gibbsite  (3a4)==AlH^ 
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HydrargOlite  (304)  hydrate  of  alumina,  (?)  Rose. — See  Kammererite 
among  the  addenda  on  a  following  page. 

Diaspore  (377)=A1H. 

Spinel  (395) = MgAl.    Pleonaste = (Mg,  Fe)  Al. 
Automolite  (397)=(Zn,  Mg,  Fe)  Al,  (Abich.) 
Dysluite  (397)=(Zn,  Fe,  Mn)  (Al,  Fe,)  (Ramm.) 
Sapphirine  (399)=AlSi+3MgAl,  (v.Kobell.) 

2.  Combined  with  Phosphoric^  Fluoric  or  MelUc  Acid. 

MeUite  (231)=A1  Si'  +  18H. 

Wavellite  (233)=A1F1»+3(A1T»+18H.) 

Chiidrenite  (235.) 

FlueHite  (234.) 

Turquois  (346)=(A1*P'+9H)+2A1H'. 

LazuUte  (347)=3Mg»iP2+4Al#*5  +  15H,  (r.  KobeU.) 

Amblygonite  (374)=L2P+A1*P',  (Berz.) 

CryoHte  (231)=3NaFl+AlFl»,  (Berz.) 

Topaz  (401)=(A1+2A1FP)+6A1  Si,  (Berz ;)  and  Pycnite=rAI  Pl» 
+3AlSi,  (Berz.)  Later  by  Forchhammer,  Topaz=2AlFl' +5AliSi,  and 
Pycmte,2AlFl'+Al*Si». 

3.  Hydrous  Silicates, 

Pholerite  (301)=AlSi+2H. 

KoUyrite  (301)=Al'Si+15H.  (Berthier's  anal.)  A13Si2+5H,  (Kers.) 

HaUoylite  (301)=2AlSi'+ Al  IF,  (Guatemala,  Bouss.)  (AlSi3+3H) 
+ Al  H',  (?  Housscha,  Berthier.)  Cimolite=AlSP+3H,  (Kl^roth's 
analysis.) 

AUophane  (303)= Al^Si^ + 15H,  (from  Gersbach.)  That  from  Schnee- 
berg  is  mixed  with  Cu^Si^+^H;  and  a  variety  from  Graffenthal  contains 
20H  instead  of  15H,  (Gerhardt.) 

Rosite  (302)=R5Si2+6AlSi+6H,  (Svanberg.) 

Pyrargillite,  (302)=(Fe,  Mn,  Mg,  Na,  K)  Si+AlSi+4H,  (Berz.) 

Pyrophyllite  (318)=Mg'Si2+9AlSi3+9H. 

Wcerthite  (376)=5AlSi+AlH». 

Praseolite  (530)=:(Mg,Fe)»Si+2AlSi+3H,(Ramm.,Erdmann's  ana- 
lysis.) 

Hydrous  Mica  (324.) 

Chloritoid  (523)=(Fe,  Mg)»Si+Al»Si=9H,  (Boasdorff.) 
71 
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Fahlunite  (305)  =  (Mg,  Mn,  Fe,  K,  Na)»  Si»  +  3(A1,  Pe)  Si  +  6H, 
(Ramm.) 

Esmarkite  (306)=(Mg,  Fe,  Mn)»Si3+3AlSi+3H. 
ChlorophyUite  (306)=(Mg,  Fe)»Si2+3AlSi+2H. 

GigantoUte  (307)=R  Si+AJSi+H,  (Trolle  Wachtmeister.) 

Gbttalite  (525)=Ca»Si2+AlSi-h9H. 

Heulandhe  (324)i=:3CaSi+4AlSi*  +  13il  (2lH  in  some  specimens,) 
(Ramm.) 

Brewsterite  (325)=5(Ba,  Sr)Si+3A12Si*+25H,  from  Comiell's  analy- 
sis, (Ramm.) 

Laumonite  (326)=Ca»Si2+4AlSi3  +  18H,(Ber2.)  Ca'Si»+3AlSi' 
+  12H,(Gerhardt.) 

Apophyllite  (327)=k  Si^+SCaSi+ieH,  (Berz.)  Perhaps  (Ca,  k)Si 
+2H,  (Ramm.) 

StUbite  (328)=CaSi+AlSi»+6H.  The  Edelforsite  or  red  zeolite  of 
.Sdelfors,  according  to  Retzius,  has  the  formula  CaSi+AlSi'4-4H. 

Epistilbite  (329)=(Ca,  Na)iSi+3AlSi'+5H. 

Thomsonite  (330)= [Na%+ 3AlSi+ 3H] + [3(Ca»Si+  3AlSi+  9H)], 
(Berz.)    (Ca,  Na,  k)3Si+3AlSi+7H,  (Ramm.) 

Edingtonite  (330)=(Ca,  Na)»Si+2AlSi+6H. 

Harmotome  (331)=2(Ba,  k)»Si^  +7AiSi3  +36H,  (Kdhler.)  Ba»Si> 
+4AlSi^  +  18H,  (Kobell,  and  later  Ramm.) 

Phillipsite  (332)=(k,  Ca)»Si3  4-4AlSi2+18H,  (Kdhler.) 

Faujasite  (524)=:(Ca,  Na)3'Si*+3AlSia+24H,  (Damomr.) 

Natrolite,or  Soda-Mesotype  (332)=NaSi+AlSi+2ft. 

Scolecite,  or  Lime-Mesotype  (335)=CaSi+AlSi-h3H. 

Poonahlite  (333)=3CaSi+5AlSi+  12H;  or  [CaSi-hAlSi+SH]  [2(Ca 
Si+2AlSi+5H)]  (the  first  part  of  which  is  Scolecite,  Ramm.) 

Mesole  (334)==[Na^Si2+3AlSi+6H]  +  [Ca3Si2+5AlSi4-6H,]  (fimn 
Annaklef.)  [Na'Si2+3AlSi+6H]+[2{Ca»Si3+3AlSi  +  9ft)]  (from 
Faroe.)         (Na,  Ca)»Si»  +3AlSi+8H,  (Ramm.) 

Brevicite  (334)=(Na,  Ca)»Si»+3AlSi+6H,  (Berz.) 

Pectolite  (334)=3(Na,  k)Si+4Ca5Si2+3li.  According  to  Franken- 
heim,  Ca^Si',  with  some  soda  replacing  part  of  the  lime,  and  thus  allied  to 
Hornblende. 

Mesdite  (S35)=[NaSi+AlSi+2H]  +  [2(CaSi+jftJSi+3tt^^  A  com- 
pound of  Natrolite  and  Scolecite  in  var3ring  proportions. 
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Stellite  (336)=5(Ca,  Mg,  F6)»Si» + AlSi+fiH,  (Ramm.) 

Amdcime  (337)=Na'Sia+3AlSi2»+6H. 

Chabazite  and  Gmelinite  (34e)=:(Ca,  Na,  K)'Si>+3A1Si'+18H.— 
Colnmoa  chabaoite  is  lime-chahcunU^  and  GmeUnite   a   soda-chabazite. 

(Ca,  Na,  k)Si+AlSi'+6H,  (some  varieties;  Ramm.) 

AcadioHte,  (341)  according  to  Thomson's  analysis,  has  the  formula  Ca' 
Si*+2AlSi3  +  18H,  (Rammelsberg.) 

Phacolite  (341)=3(Ca,  Na,  k)Si4-2AlSi+9H,  (Anderson.)— R«Si»  + 
2AlSi+10H,  or  perhaps  RSi+AlSia+6H+(RSi+AlSi+4H,)  corres- 
ponding to  a  compound  of  chabazite  with  scolecite,  subtracting  one  atom  of 
water,  (Ramm.) 

Haydenite  (342  and  526.) 

CarphoUte  (375)=(Mn,  Fe)'Si+3AlSi+6H. 

Prehnite  (343)=:Ca3Si+ AISi+H,  (Wahnstedt.)— 2Ca'Si+3AlSi-l-Si 
H»,  (Bera.) 
Ka<ain  (350)=:A'Si*+6l^,(Forchhammer.) 

4.  Anhydrous  SxUcaUs. 

Bucholzite  (378)=AISi. 

Kyanite  (375)=:Al'Si^,  (v.  Kobell,  Bucholz,  and  Rosales,  from  St.  Go- 
thard.)— Al^Si,  (Arfvedson.) 

SiUimanite  (377)=rAl»Si«,  (ConnelL) 

Andalusite  (386)=Al*Si,  (Bunsen.)--Al»Si^  (KobeU.)  Kyanite,  Sfl- 
limanite  and  Andalusite  are  inferred,  by  Berzelius,  to  be  identical  in  com- 
position, and  to  have  the  formula,  Al'Si^. 

Staurotide  (385)=(A1,  Fe)«Si,  (?Berz.)— 3AlSi+FeAl>,  (v.  KobeU.) 

Bamlite  (522)=Al'Si3,  (Erdmann.) 

Sapphirine  (399)=AISi-h3MgAl,  (v.  KobeU.) 

Leucite  (338)=k'Si«+3AlSi^ 

Anhydrous  Scolecite  (355)=CaSi+AlSi.    (Labradorite  ?) 

NepheUne  (347)=(k,Na)>Si-f2AlSi,  (Scheerer.)— (k,Na)^iSi+3Al 
8i,  (Bromeis.) 

Feldspar  (348)=RSi+RS>,  or  KSi+AlSi^,  (Abich.) 

Ryacolite(351)=(Na,k)Si+ AlSi,  (Abich :)  the  formula  is  the  same  as 
iivc  Labradorite. 

Albite  (352)=RSi+RSiS  or  (Na,k)Si-}.AlSi»,  (Abich.) 
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Andesin  (353)=R»i§i3+3RSi>,  (Abich.) 

Anorthite  (354)=R»Si+3ftSi,  or  (Ca,  Mg,  K,  Na)'Si+3(Al,  Fe)Si, 

(Abich.) 
Labradorit6  (365)=RSi+BSi,  or  (Na,  Ca)Si+AlSi,  (Abich.) 
Oligoclase  (355)=NaSi+AlSi',  (Abich.)       \ 
Cottzeranite  (356)=:(Ca,  Mg,  K,  Na)Si+2AlSi ;  (Labradkmte  ?) 
Spodumene  (360)= (Na,  Li)»Si*+4AlSi»,  (Berzelius.) 
PetaUte  (360)=(Na,Li)»Si*+4iiLlSi*,  (Berz.) 
Latrobite  (356)= (Ca,  Mn,  Mg,  K)'Si+4AlSi,  (Ramm.) 
Amphodelite  (356)=(Ca,  Mg,  Fe)'Si+3AlSi,  (Nordenskidld.) 
Gehlenite  (crystallized)  (359)=2(Ca,  Mg)3Si+ AJ,  Fe)*Si.     According 

to  Frankenheim,  2R'Al^+3R'Si»,  or  R»(Si,  AJ)'. 

Humboldtilite  (359)=3R^*Si+ AlSi.  Accordmg  to  Frankenheim,  R»A1' 

+5R'Si2,  or  R'(Si,  Al)2,  the  same  as  for  Gehlenite. 
Saussurite  (345)=(Ca,  Mg,  Fe,  Na)'Si+2AlSi,  (Boulanger.) 
Scapolite— Meionite  (357) = Ca»  Si-h  2AlSi;  ( Ekebergite) =(Ca,Na)»S? 

+2AlSi.    Other  scapohtes  (Ca,  Na)2Si+2AlSi,(Er8by,)— (Ca,  Na)«Si' 

+4AlSi,  (Petteby,)— Ca'Si+3AlSi,  (Tunaberg  and  Ersby.) 

Common  Mica  (320)=kSi+4(Al,  Fe)Si,  (H.  Ro8e,)--a  chrome  mica 

from  Zillerthal,  (Fuchsite,)  containing  4  per  cent,  of  oxyd  of  chrome,  af* 

fords  nearly  the  formula  RSi+3AlSi,  (Ramm.) 

Hexagonal  Mica  (322)=(k,  Mg,  Fe)'Si+(Al,  Fe)Si,  (H.  Rose.) 
Rhombic  Mica  (from  Henderson,  N.  Y.)  (322)=3R'Si+2RSi,  (Meit- 

zendorf ;)  or,  including  the  fluorine,  the  same,  with  KFl,  (RsBim.) 
Lepidomelane  (322)=(Fe,k)3Si+3(Al,  Fe)Si. 
Lithia  Mica  (323)=(K,  Li,  Na)Fl+(Al,  Mn)Si',  (H.  Rose.) 
Margarite  (320.) 
Finite  (304)=(k,  Mg,  Fe)Si+AlSi. 

= R  3  Si + RSi.     The  principal  yarieties  of  garnet  hare 

Idocrase  (381)  I  the  formulas  R^Si+AlSi,  R»Si+FeSi,Ca»Si+RSi, 

Garnet  (382)     Uv  ,o-  .  feo-         :.  i.  .     , .         . 

Mn'Si+RSi ;  and  these  are  nnxed  m  yanous  jnopor- 

J  lions. 
Pyrope  (384.) 

Epidote  (379)=(Ca,  Fe)»Si+2(Al,  Fe,  Mn)SL  Gerhardt  giyes  the 
following  formulas  for  the  three  yarieties  included  under  this  species ;  for 
^ainte  (lime  epidote)  2Ca»Si+5(Al,  Fe)Si ;  for  common  epidote  (lime  and 
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non  epidote)  Ca'Si+4(Al,l'e)Si,(Vauq.  Anal. ;)  for  magnesian  epidote^  Ca' 

Si+3(Al,Mn,Fe)Si  (Cordier's  Anal.) 
Weisaite  (533)=(Mg,  Fe,  Mn,  K,  Na)»Si»+2AlSi^ 
Tourmaline  (389.)     A  general  formula,  not  yet  arrived  at. 
loUt©  (406)=3(Mg,  Fe)»Si'+8AlSi,  (v.  Kobell)— (Mg,  Fe,  Mn)'Si+ 

AlSi^,  (Gerhardt,)— 2{Mg,  Fe)'Si2+5AlSi,  (Schiitz.) 

Axinite  (407)=2[(Ca,  Mg)»Si+2(Al,Fe,  Mn)Si]+BSi,  according  to 

which  it  consists  of  2  atoms  of  epidote  and  1  atom  of  silicate  of  boron, 

(Ramm.)  More  probably,  (Ca  Mg)»(Si,B)a+2(Al,  Pe,  MnXSi,  B.) 
Sodalite  (338)=NaCl+Na^i+3AlSi,  (v.  Kobell.) 
NoBeaii(339)=(Na,Ca)»(Si,  S)3+3AI(Si,  S)  (?)  (Varrentrapp.) 
Hauyne  (339)=(Na,  Ca)'(Si,  S)>+2Al(Si,  S)  (Varrentrapp.)— Ca»Si« 

+3AlSi+2KS,  (v.  KobeU)— 3(Na,  Ca)S+Ca3Si2+4AlSi,  (Ramm.) 

Family  5.    Glucina. 

Phenacite  (394)=Be3Si,  (Awdejew.) 

Euclase  (393)=BeSi+2AlSi— Later  by  Awdejew  2Be»Si-HA12SL 
Beryl  (391)=Be  Si*+2A1  Si^  :— more  probable,    Be»Si2»-hiLlSi^ 
(Ramm.) 

Chrysoberyl  (394) = Al* Si +2BeAl*.— Later,  BeAl,  (Awdejew.) 
Leucophane  (235)=NaPl+Ca»Si2+Be»Si,  (Awdejew.) 

Helvin  (386)=MnMn+3(Mn,  Be,  Fe)2Si,  (Ramm.,  from  Gmelin's 
analysis. 

Family  6.     Zirconia. 

Zircon  (417)=ZrSi. 

Endialyte  (416)=6(Ca,Na)Si+Zr,  Fejiiln)^Si',  (Ramm.,  from  Stro- 
meyer's  Anal.) 

CErstedite  (432)=two  thirds  titanic  acid  and  zirconia,  and  one  third 
(Ca,Mg,Fe)'Si3+9H. 

WflUerite  (433)=Zr»Ta+5(NaSi+Ca»Si,)  (Scheerer.) 

Family  7.    Thoria. 
Thorite  (430)=th>Si+3H,  (?  Berz.) 

Family  8.     Yttrium. 
Xenotime  (260)=y»P. 

Gadolinite  (431)= Y«Si  or  (Y,  Ce,  Fe)'Si,  (Berlin:)  (Fe,Ce)^i+4TPSi, 
(Berz.)    The  yttria  in  Gadolinite,  and  other  species  containing  this  earthi 
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hat  been  found  by  Mosander  to  be  a  oompomidof  yttriawith  o^ds  of  dM 
two  new  metals  Erbinm  and  Terbium. 

Fergutonite  (436) =(Y,  Ce)Tra. 

Polymignite  (433.)    Formula  undetermined. 

Yttro-columbite  (435)— DaA  brown=(Y,  Ciffti ;  the  black=(Y,  Ci, 
Fe)>(Ta,  W ;)  the  yeUow= Y\Ta,  U.) 

Euzenite  (436.) 

Family  9.    Cbrium. 

Flucerine  (258)=CeFl+CePl'. 

Basic  Flucerine  (359)=CeFl'+3CeH,  (Berz.) 

Carbonate  of  Cerium  (259)=Ce'C+3H«  (Ramm.) 

Cerite  (428)=Ce'Si+3H,  (Ben. ;)  oxyd  of  lanthanum  i»  here  indo- 
ded  with  the  cerium,  (Mosander.) 

Titaniferous  Cerite  (432.) 

Yttro-cerite  (259)  a  neutral  fluate  of  lime,  cerium  and  3rttrinm. 

Allanite  (429)=(Fe+Ce)'Si+(Ca»+2Al)S*i,  j(Bera,)— 3R^i+2BSi, 
(Scheerer,)  which  is  also  Scheerer's  general  formula  for  Orthite.  The 
oxyd  of  Lanthanum  is  here  included  with  the  oxyd  of  cerium. 

Orthite  (429)=3(Ce,  Y,  Fe,  Mn)»Si+2(Al,  Fe)Si,  (Scheerer.) 

Pyrorthite  (430)z=:Ce'Si+3AlSi,  with  tersilicales  of  the  oxyds  of  ce- 
rium, yttrium,  iron,  and  manganese,  (Berz.) 

Pyrochlore  (434)=NaPl+(Ca,th,  Ce)aTa,  (W5hler,)— NaFl4-2Ca* 
Ta',  (G.  Rose.)  According  to  A.  A.  Hayes  of  Roxbury,  Pyrochlore  is  a 
columbate  and  titanate  of  lime,  and  some  light-colored  crystab  of  micro- 
lite,  a  nearly  pure  cdumbate  of  lime. 

Monazite  (424)=:R'P,  (Berz.) 

iBschynite  (433.) 


CLASS  V.    METALS  AND  METALLIC  ORES. 

ORDER  L    METALS  NOT  OXYDIZABLE  AT  THE  ORDINARY  TEMPE- 
RATURE. 

Family  I,    Platinum. 
Native  Platina  (458.) 

Family  2.    Iridium. 

Iridotmine  (4d^)=IrOs ;  a  2d,  IrOs> — another,  IrOs^. 
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Irit©  (456)=Feir'+Fe6a+3Feer,  (Berz.)     (Ir,  6t,  Fe)  (Ir,  Os,  Cr) 
(? ;  Ramm.) 

Family  3.    Palladium. 
Nadye  Palladium  (469.) 

Family  4.    Gold. 
Natiye  Gold  (460.) 

Amro-tellurito  (466)=AgTe+3PbTe+2Au3Te'(?  Ramm.) 
Grapbic  Tellurium  (466)  =  AgTe-f3Au  Te^,  (Bera.)    Later,  AgTe+ 
SAuTe',  (Ramm.) 

Family  5.    Silver. 

1.  Native, 
Native  Silver  (461.) 

2.  Combined  with  Sulphur  or  other  Metals, 

Vitreous  Silver  (488) =Ag. 

Flexible  SUver  Ore  (491.) 

Sterubergite  (490)=xAg+2Fe^  (Ramm.) 

Stromeyerite  (488)=:Cu+Ag* 

Polybasite  (489)=(ib,  jb)9(Ag,  <!;u.) 

Brittle  Silver  Ore  (489)=Ag^b,  (Rose's  Anal.) 

Miargyrite  (506)=:Agl^b. 

Dark  Red  Silver  Ore  (506)=Ag^b. 

Light  Red  Silver  Ore  {5(y7)=:k^kfi. 

Antimonial  Sflver  (467)+Ag3Sb--aiiother  Ag^. 

Xanthokon  (491.) 

Antimonial  Sdphuretof  SUver  (490)=(Aff#b+2]^^Blb)+(Ag»ib+ 
+k  Sb),  (Wdhler.)  (^b  Sb+H)+(2k  lb+3i^b)+(2Ag  Sb+3Ag,) 
(Berz.)    It  is  a  doubtful  compound. 

Eucairite  (487)=Cu»Se+AgSe,  (Berz.) 

Selensilver  (487)=AgSe, 

Telluric  Silver  (488)=AgTe. 

3.  ConMned  wkh  Chlorine^  Bromine  or  Iodine. 

Horn  SUver  (299)=:AgCl. 
Bromic  Silver  (300.) 
Iodic  SUver  (300)=:AgI. 
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4.  Combined  with  Oxygen  Acids. 
Carbonate  of  Silrer  (298)=AgC. 

ORDER  TL    METAM,  OXYDIZABLE  AT  THE  ORDINARY  TEMPERA- 
TURE,  BUT  NOT  ACIDIFIABLE  WITH  OXYGEN. 

Family  1.    Msrcurt. 

Native  Mercoiy  (462.) 

Native  Amalgam  (463) =AgHy»— another  AgHy*. 

Arquerite  (463)=:Ag«Hy,  (Domeyko.) 

Selenid  of  Mercury  (502)=HySe+4Hy  S,  or  Hy(S,  Se,)  (Ramm.) 

Rionite  (502)=2Zn2Se»+HySe  (?)  (Berz.) 

Cinnabar  (507)= iky. 

Horn  Quicksilver  (300)=:HyCl. 

Iodic  Mercury  (300.) 

Family  2.    Lead. 

1.  Native. 
Native  Lead  (463.) 

2.  Combined  with  Sulphur  or  other  Metals. 

Galena  (496)=:i^b. 

ClausthaUte  (497)=PbSe. 

Cobaltic  Lead  Ore  (497.) 

TeUurid  of  Lead  (499)=PbTe. 

Foliated  Tellurium  (499)r=i>bHSb+i*b*AuTe«,  (Berz.) 

Selenid  of  Lead  and  Copper  (498)=PbSe'f  CuSe. 

Selenid  of  Copper  and  Lead  (498)=2PbSe+CiiSe.  Another,  4PbSe 
+CuSe,  (see  p.  498,  at  bottom.)  Frankenheim  writes  the  geaeral  formula 
for  the  selenids  of  lead  and  copper,  (Pb,  Cn)Se. 

Selenid  of  Mercury  and  Lead  (499.) 

Selenid  of  Lead  and  Cobalt  (498)=:CoSe>+6PbSe,  (Mech.  mixture  ?) 

3*  Combined  toith  Oxygen. 
Minium  (285) = PbPb,  (Berz.) 
Plumbic  Ochre  (285)=:Pb. 
Superoxyd  of  Lead,  (Schwerbleierz)  (286) =Pb. 

4.  Combined  with  Chlorine. 
Cotunnite  (275)=:PbCL 
Cerasite  (275)=PbCl+2Pb. 
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5.  Combined  with  Oxygen  Acids. 

Anglesite  {277)=PbS. 

Cupreous  Anglesite  (284)=:PbS+CuH. 

Caledonite  (284)=CuC+2PbC+3PbS,  (v.  Kobdl.) 

Dioxylile  (276)=PbS+PbC. 

Leadhillite  (276)=Pb*S+3PbC. 

White  Lead  Ore  (274)=PbC. 

Corneous  Lead  (275)=PbCl+PbC,  (Berz.) 

mmS^^gT^^  \  =PbCl+3Pb3(P,  As,)  (W6hler.) 
Hedyphane  (278)=PbCl+3(Pb,  Ca)3  (P,  As,)  (Kersten.) 
Nussierite  (279)=PbCH-5(Pb,  Ca,  Fe  ?)'  (P,  As.) 
Cliromate  of  Lead  (282)=PbCr. 
Melanochroite  (283)=Pb3Cr2. 
Vauquelinite  (283)=Cu»Cr«  +2Pb3Cra. 
Selenate  of  Lead  (280.) 
Tungstate  of  Lead  (282)=PbW. 

Molybdate  of  Lead  (286)=PbMo.  A  basic  Molybdate  of  Lead  from 
Paramo-Rico,  S.  A.,  according  to  Boussingault=Pb^o. 

Vanadinite  (281)=PbCiPb2+Pb»V2,  (variety  from  Zimapan;  Bera.) 

Plumbo-resinite  (285)=;Pb  Al^+GH— perhaps  Pb»P+6AlIP,  (Da- 
mour.) 

Family  8.    Copper. 

1.  Native. 
Native  Copper  (464.) 

2.  Combined  with  Sulphur  or  other  Metals. 

Yitreons  Copper  Ore  (486)=<I/U. 

Blue  Copper  (486) =6u. 

Variegated  Copper  Ore  (480)=lJu'Pe,(Berz. ;  specimens  from  Ross 
Island,  Siberia,  &c.)  According  to  Plattner,  the  formula  for  the  crystallized 
ore  is  Cu'Fe,  giving  the  theoretical  composition,  Copper  55*74,  iron  15*93, 
and  sulphur  28*33 ;  a  variety  from  Eisleben  gives  1/u^Fe ;  anodier  from 
Sangerhausen,  Cu'^Fe'  ;  another  from  Siberia,  Cu^Jre.  Bodemann  gives 
the  last  as  the  formula  for  the  ore  from  Bristol,  Ct. 

Copper  Pyrites  (481)=CluFe,  (1st  analysis,  see  Desc.  of  Species ;) 
<!;u*#e,  (2d  analysis ;)  (bu^S^e,  (last  3  analyses.) 
72 
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Boumonite  (484)=du»&b+2i»b'8b. 

Tennantite  (485)=(^e,  dju)*  JL8+2tu*A8.  (6u,^e)*JU,  (Frank- 
enheim,)  which  is  analogous  to  that  of  Gray  Coppei  Ore,  given  below. 

Antimonial  Copper  (487)=Cu+8b. 

Gray  Cq)per  Ore  (483)  (Fahlerz)=(K,  i;nV(8b,  ji8)+2du*(Sb,  Is,) 
(H.  Rose.)  The  Silver  fahlerz  has  the  formula  (Fe,  in)«flb+2(Clju,  Ag)* 
8b,  (H.  Rose :)  according  to  Frankenheim,  who  makes  Cu  and  Fe  iso- 
morphous,  the  formula  is  (Cu,  Ag,  Fe,  Zn)\8b,  As.) 

Selenid  of  Copper  (487)=Cu2Se,  (Berz.) 

3.  Combined  with  Oxygen. 

Red  Cq)per  Ore  (425) =Cu. 
Black  Copper  (426) =Cu. 

4.  Combined  tnth  Chlorine. 

Atacamite  (293)=CuCl+3Cu+3H,  (Klaproth  and  Davy ;  or  6H,  ac- 
cording to  Berthier's  analysis.) 

5.  Combined  with  Oxygen  Acids. 

Blue  Vitriol  (226)=CuS+5H.  Berthier  has  analyzed  an  ore  from 
Mexico,  giving  the  formula  Cu*S+4H,  which  is  near  Brochantite. 

Brochantite(295)=Cu»S+3H,  (Magnus's  analysis.) 

Green  Malachite  (286)=Cu2C4-H. 

Myssorin  (287)=CuaC. 

Azurite  (Blue  Malachite)  (286)=:2CuC4-CuH,  (Berz.) 

Aurichalcite  (287)=2  (Cu,  Zn)  C+3  (Cu,  Zn)H,  or,  2  (Cu,  Zn)  'C  + 
(Cu,  Zn)IP,  (Bdttger's  analysis.) 

Libethenite  (292)  =  Cu*P+2H,  (Berz.)  Cu*P+H,  (G.  Eoro,  who 
makes  Libethenite  and  Olivenite  isomorphous.) 

Kuhn's  Phosphate  of  Copper  (292)=:Cu«P+3H. 

TTirombolite  (532)=Cu»P»+6H(?). 

Pseudomalachite  (291)=Cu'P+5H,  (Berz.) 

Olivenite  (292)=:Cu*(A8,P)+H,(G.  Rose.) 

Aphanesite  (290.) 

Euchroite  (289)=Cu*  As+8H,  (Berz.)    Cu*  As+7H,  (v.  Kobefl.) 

Erinite  (290)=Cu»As+2H. 

Liroconite  (291)=Cu"A8+30H(?)  (Chenevix's  analysis.) 
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Copper  Mica  (293)=Cu8As+12H. 
Condurrite  (294)=Cu«A8+4H,  (v.  Kobell.) 
Copper  Froth  (294)=Cu«A8+10H,  with  CaC. 
Volborthite,  Vanadate  of  Copper  (295.) 
Dioptase  (289)=Cu'Si2+3H,  (Hess's  analysis.) 
Chrysocolla  (288)  =:Ca^Si2+6H, (v. Kobell;  from  Siberia ;  also  from 
Somerville,  N.  J.) 

Family  9.    Uranium. 

1.  Combined  with  Oocygen,  or  Metaliic  Acids. 

Pitchblende  (439) =IJ.    From  Joachimstahl,  U  tj,  (Ramm.) 
Uranotantalite  (438.) 

2.  Combined  with  Unmetallic  Oxygen  Acids. 
Johannite  (227.) 

Uranite  (297)=Ca»P+2ij»P+24H. 
ChalcoHte  (297)=Cu3P+2U3P+24H. 
Uranic  Ochre  (296.) 

Family  10.    Nickel. 

1.  Combined  with  Sulphur,  or  with  other  Metals. 

Capillary  Pyrites  (471)=Ni. 

Sulphuret  of  Iron  and  Nickel  (Eisennickelkies)  (472)  =  Ni  +  2^e, 
(Scheerer.) 
Copper  Nickel  (470)=NiAs,  or  Ni(A8,  Sb.) 

White  Nickel  (470)=NiA82,  or  (Ni,  Co,  Fe)As2.  - 

Placodine  (471)=Ni*As,  (Plattner.) 

Nickel  Glance  (471)=NiS2+NiAs2,  (Berz.)    Ni(As,  S)^,  (Frank.) 
Antimonial  Nickel  (469)=:NiSb. 
Nickel  Stibine  (469)=NiS2+Ni(Sb,  As)a. 
Bismuth  Nickel  (472)=]ii+4l(Ji,  (v.KobeU)— l5ri6i+6l!riiii,  (Ramm.) 

2.  Combined  with  Oxygen  Acids. 

Nickel  Green  (296)=Ni'As+8H,  (Kersten,  who  makes  it  isomoiphons 
with  Vivianite.) 

Family  11.    Co#lt. 

1.  Combined  with  Sulphur  or  Arsenic 

Cobab  PyriiteB  (474)=Co ;  more  probable  6o^o,  (Frankenheim.) 
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Cobaltine  (473)=CoS2-|-CoA82,  (Berz. ;  Stromeyer's  analysis.) 
Smaltine  (472)=CoA8^  ;  or  (Co,  Fe,  Ni)  As^  ;  another  from  Skuttenid 
=CoA8». 

2.  Combined  ioith  Acids. 

Cobalt  Vitriol  (227)=Co3S+8H,  (Berz.,  from  Kopp's  Anal.) 
Cobalt  Bloom  (273)=Co'As4-8H,  (Kersten,  who  makes  it  isomorphous 
with  Vivianite  and  Nickel  Green.) 
Roselite  (273  ;  also,  see  Addenda.) 
Arsemte  of  Cobalt  (274.) 

Family  12.    Iron. 
1.  Native  or  Alloyed, 
Native  Iron  (457.) 
Meteoric  Iron  (457.) 

2.  Combined  with  Sulphur  or  Arsenic, 

Iron  Pyrites  (478)  )  _^^ 

White  Iron  Pyrites  (477)  > 

Magnetic  Pyrites  (476)=Fe'Fe,  or  FeTe.      Schaflfgotsch  makes  the 

I       III  I         IQ 

following  diffBrent  compomids :  1,  FeFe, (from Bareges;)  2,  FeTe,  (com- 
mon  variety ;)  3,  FeTe,  from  Bodenmais.  Frankenheim  considers  mag- 
netic pyrites,  capillary  pyrites  and  Greenockite  isomorphoos,  and  hence 
gives  the  formula  Fe,  the  varieties  arising  from  mixture  with  common 
pyrites. 

Mispickel  (475)=Fe(S«,  As*),  or  (Fe,  Co)  (S^,  As^),  (Ramm.) 
•    Leucopyrite  (474)=FeAs^,  (from  Fossum.)      (Fe,  Ni,  Co)As2,  (from 
Schladming.) 

3.  Combined  with  Oxygen, 

Magnetic  Iron  Ore  (452)= FeFe. 

Specular  Iron  (450) =Fe. 

Brown  Iron  Ore  (449)=Fe2H». 

Gdthite  (450)=:FeH. 

Franklinite  (463)=(Mn,  Fe,  Zn)  (Fe,  Mn.) 

4.  Combined  wit^he  Insoluble  Metallic  Acids, 

lUnenite  (454)=Fe+6Feti,  (v.Kobell.)  The  Arendal  titanic  iron  (Hys- 
tatite)Fe+Feti;  Egersund  Titanic  iron  (Menaccanit6)=:Fe+3Feti; 
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Atchaffenburg=3F6+Fefi;  from  Gastein,  (Kibdelophane)  =  Feati*  ; 
(t.  Kobell;)  From  Uddewalla=FefiH-2Fe,  (Plantamonr.) 

Warwickite  (455.) 

Chromic  iron  (445)=FeCr,  or  (Fe,  Mg)  (Cr,  Al) 

Wolfram  (439)=(Fe,  Mn)W.  Th«  following  compounds  are  given  by 
Schaffgotsch :  from  Monte  Video  and  Ehrenfriedersdorf,  MnVif  +4FeW  ; 
horn  Chantelonpe  and  Cumberland,  MnW+3FeW;  from  Zinnwald,  3 
MnW+2FeW. 

Columbite  (436)  (Bodenmais,  Haddaro,  &c.)  =  Fe'Ta^  +  MnTPa^, 
<Berz.) 

Ferrotantalite(438.)  (Kimito  Tantalite)=FeTa+MnTa ;  Finbo  Tanta- 
lite  =  (Fe,  Mn)  (Ta,  8n ;)  Broddbo  Tantalite  =  (Fe,  Mn)  (Ta,  Sn,  W.) 
The  general  formula  may  be  (Fe,  Mn)  (Ta,  Sn,  W,) 

5.  Combined  with  Silica. 

Yenite  (448)=3(Ca,  Fe)3Si+2FeSi,  (Ramm.) 

Iron-chrysolite = Fe'Si. 

Knebelite  (527)=Fe»Si+Mn'Si. 

Hisingerite  (446)=FeSi+FeSi+6H.  (From  Riddarhyttan ;  Hisinger.) 

Nontronite  (303)=FeSia +6H,  (?) 

Pinguite  (304)=(Fe,  Al,  Fe»)Si«+6H,  (Berz.) 

Anthosiderite  (446)=FeSi»+H. 

Sideroschisolite  (447)=Fe»Si+2H,  (v.  KobelT,)  Fe«Si+3H,  (Berz.) 

Cronstedtite  (446)=(Fe,  Mn,  Mg)5Si-f  FeH»,  (v.  Kobell.) 

Chloropal  (447.) 

Chamoisite  (447)=2Fe»Si+Fe«Al+12H  (?)  (Ramm.) 

Crocidolite  (445)=(Na,Mg)'Si*+3Fe»Si2+xH,  (Berz. ;  Stromeyer's 
analysis.) 

Pyrosmante(272)=[FeCP+FeH«]+[4(Fe»Sia+Mn'Sia.)] 

Wehrlite  (449.) 

Chloritoid  (523)=Fe3Si*+3FeAl»,(Berz.)  (Fe,Mg)Si+A12i§i+9H, 
•(Bonsdorff.) 

6.  Combined  with  Oxygen  Acids. 

Copperas  (224)=FeS+6H,  (or  7H.)  The  vitriol  ochre  of  Fahlunns 
Te«'S+6H,  (Berz.) 

Botryogen  (227)=Fe»S2+3Fe'sa+36H,  (Berz.) 
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Coquimbite  (225)=FeS'+9H. 
YeUow  Copperas  <225)=Fe2S»+18H. 
Potash  Copperas  (226)=4FeS+kS+9H. 
Soda  Copperas  (226)=4FeS+NaS-l-9H. 
Fibro-ferrite  (226)=:Fe2S«  +  18H,  (Prideaox.) 

Voltaite  (533)=3Ris+2RS5+12H,  in  which  R=Fe,  K,  Na,  aiidR= 
JTe,  Al,  (Rammelsberg,  from  Abich's  analysis  of  artificial  Voltaite.) 
Spathic  iron  (251)=FeC. 
Mesitine  Spar  (252)=MgC+FeC. 
Oligon  Spar  (252)=2MnC+3FeC. 
Vivianite  (270)=Fe5P+8H,  (6H,  in  some?) 
Anglarite  (271)=FeT+4H,  (Berthier.) 
Beraunite  (522.) 

Triphyline  (269)=(Fe,  Mn,  Li)»P. 
Green  Iron  Ore  (271)=2Fe2p+5H. 
Delvauxene  (524)=Feap+24H,  (Ramm.) 

Cacoxene  (233)=(Fe,  A1)*P2+20H,  (v.  Kobell.)    Isomorphons  with 
Wavellite. 

Carphosiderite  (272.) 

Phosphate  of  Iron  and  Manganese  (267.) 

Cube  Ore  (268)=Fe»A8+Fe»As2  +  18H. 
Scorodite  (269)=FeaAs+2FeAs+12H,  (Berz.) 
Iron  Sinter  (268)=Fe2A8+I2H :— another  (Fe'As«  +  15H)+(FeS» 
+  15H.)    (Stromeyer's  analysis.) 
Oxalate  of  Iron  (230)=:2FeC+3H. 

Family  13.    Manoanesb. 

1.  Combined  with  Sulphur  or  Arsenic, 

Manganblende  (503)=Mn. 

Arsenid  of  Manganese  (474)=MnAs. 

2.  Combined  with  Oxygen, 

Pyrolusite  (442)=:Mn. 

Earthy  Cobalt(443)==(Co,Cu)Mn3+4H,fromCamsdorf,  near  Saalfield, 
(Raaiiti). 
Brannite,  (440) =Mn. 
Hansmannite  (440)=MnMn. 
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Manganite  (441)=MnH. 

Wid  (444)  =:MnH+2FeH, with 8ome,BaMn+H, (some  varieties, ac- 
cording to  Berzelius  ;)  Mn+H,  (Groroilite.) 

Psilomelane  (441)=RMn2+H,  (Ramm.) 
^     Yanracite  (444)=MnH  +  2Mn(?) — ^probably  a  mechanical  mixture, 
(Berz.) 

Newkirkite  (444.) 

Cupreous  Manganese  (441)==CuMn»  +  6MnH»,  (Berz.)    CuMnIP+ 
alin^H*,  (v.  Kobell.)     RMna+2H,  (Ramm. ;  similar  to  Psilomelane.) 
3.  Combined  toitk  Titanic  Acid. 

Greenovite  (423.) 

4.  Combined  mth  Silica, 

Manganese  Spar  (362)=:Mn»Si2. 

Heteroclin  (443.) 

Troostite  (363)=Fe'Sia+3Mn3Si. 

Bustamite  (363)=Ca»Si>+2Mn'Sia. 

Hydrous  silicate  of  Manganese — Black  Manganese  from  Klappemd, 

according  to  Klaproth's  analysis,  Mn'Si+3H,  (Berz.) 
Hehin — see  under  Glucina. 

5.  Combined  with  Soluble  Acids. 

Triplite  (266)=FeT+MnT. 

Heterozite  (267)=2FeT2+Mn'P^+5H. 

Huraulite  (267)=3Mn*P2+Fe«P«+30H,  (Dufrenoy's  Anal.) 

Diallogite  (253)=MnC. 

Family  14.     Zinc. 
1.  Combined  with  Sulphitr  or  Oxygen. 

Blende  (503)=^n;  Marmatite^i'e+S^n. 
Voltzite  (504)=4in+Zn. 
Red  Zinc  Ore  (426) =Zn. 

2.  Combined  with  Acids* 

White  Vitriol  (226)=ZnS+7H. 

Calamine  (263)= ZnC. 

Zinc  Bloom  (264)=(ZnC+H)+2ZnH,  (Smithson's  Anal.) 
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Willemile  (265)= Zn'SL    The  silicate  from  Mancino  girea  the  fOTmols 
ZnSL  # 

Electric  CaUmine  (265)=2Zn>Si+3H,  (Ben.) 
Hi^ite  (266.) 

Family  15.    Cadmiuii. 

Greeaockite  (505) =6d. 

Family  16.    Bismuth. 

1.  Native. 
NatiTe  Bismuth  (463.) 

2.  Cifmbined  with  Sulphur,  or  with  other  Metals. 

Sulphuret  of  Bismuth,  or  Bismuth  Glance  (500) =01,  (Ramm.) 
Acicular  Bismuth  (501)=(!;u'^i+2i'b>&,  (Ramm.) 
Tetradymite  (501)=Bi2S'+2Bi2Te»,  (Ramm.) 
Cupreous  Bismuth  (501)=:<!/u^i,  (Berz.) 

3.  Combined  with  Oxygen,  or  Oxygen  Adds* 

Bismutite  (262)— Bismuth  Ochre =Bi,  t^^&mm.) 
Bismuth  Blende  (263)=:2Bi3Si'+Bi'P,  (Ramm.)    BPSi',  with  soiii# 
FeP  aad  FeFl',  (Frankenheim.) 

ORDER  ni    ACmiFIABLE  METAIA 

Family  17.    Tin. 

Tin  Pyrites  (483)=(]f*o,  Zn)3§n+6ua§n,  or  6n'f'e+6u>f'e. 
Tin  Ore  (427)=Sn. 

Family  18.    Titanium. 
Anatase  (423.) 
RutUe  (420)=ti. 

Sphene  (421)=Cati»  +2CaSi,  (v.  KobelL)   Ca'Si+ti»Si,  late  by  H. 
Rose. 
Brookite  (424.) 
PeroYskite  (424.) 

Family  19.    Molybdenum. 

Molybdenite  (500)=Mo. 
Molybdic  Ochre  (528)=:Mo. 
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Family  20.     Tungsten. 

Tungstic  Acid  (26l)=W. 
Tuogstate  of  Lime  (260)=CaW. 

Family  21.     Chromium. 
Chromic  Oclire=(Al,  Cr,  Fe)Si2,  (?— Ramm.) 

Family  22.     Tellurium. 
Native  Tellurium  (465.) 

Family  23.     Antimony. 

1.  Native, 
Native  Antimony  (466.) 

2.   Combined  vsith  Sulphur  w  Anenie. 

m 

Gray  Antimony  (491)= 8b. 

Bcrihieriie  (492)=]t'e»§b2,  (from  Chazelles;)  if'e'SbS  (from  Martou- 
ret ;)  FeBb,  (from  Anglar  and  Braunsdorf ;  Berthier.) 

Geocronite  (493)=i*b*(Sb,  As,)  or  better  Pb(Sb,  iL8)H  4Pb,  (Svan- 
berg.) 

Kilbnckenite(193)=^b6fib,  or  PbSb+dK. 

Zinkenite(493)=:K8b. 

Plagionite  (494)=Pb^Sb^  or  skSb+K  (H.  Rose.) 

Jamesonite  (494)=i*b'fib2,  or  2t*bfib+i>b,  (H.  Rose.) 

Feather  Ore  (495)=^baSb,  or  i>bSb+K,  (H.  Rose.) 

Boulangerite  (495)=^b-Sb,  or  i>bilb-f2i^b. 

Kobellite  (495)=Fe»flb2  +  i^b'i&i,  (Setterburg's  analysis.) 

Arsenical  Antimony,  (495)=SbAs',  or  SbAs',  (Ramm.) 

3.  Combined  with  Oxygen, 

White  Antimony  (261)=Sb. 
Antimonous  Acid  (262)=iBb. 
Antimonic  Acid  (262)= 8b. 
Antimony  Ochre = 8b +xH. 

4.  Combined  with  Sulphur  and  Oxygen, 

Red  Antimony  (505)=:8bfib>. 
73 
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5.  Combined  with  Bases, 

Romeine  (Antimonato  of  Lime)  (262)=Ca*Sb». 

Family  24.     Arsenic. 

Native  Arsenic  (467.) 

Arsenous  Acid,  (21 4)= As. 

Realgar  (508)= As. 
Ill 
Oipiment  (509)=  As. 


CLASS  VI.    SULPHUR. 

Native  Sulphur  (510.) 


CLASS  VII.    RESINS  AND  COALS. 

Amber  (512.) 

SetUing  stones  Resin  C2H3(?)  Johnston. 
Middletonite  (5I3)=C^*+H20,  Johnston. 
Fossil  Copal  (513)  =  C*^H«0. 
Scheererite  (513)= CH*. 

Hartite(514)=C«H".— Fichtelite=C*H«.— K6nlite=C2H^. 
Ixolyte  (514.) 
Hatchetine  (514.) 
Ozocerite  (515)=CH2. 

Mineral  Caoutchouc  (515.)     Equal  number  of  atoms  of  Carbon  and 
Hydrogen. 

Retinite  (516)=C»W»0. 

Guyaquilliie  (5 1 6) =C*H*0',  Johnston. 

Bitumen  (516.) 

Idrialin  (517)=C5H'. 

Bituminous  Coal  (518.) 

Anthracite  (519.) 

Graphite  (519.) 
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EXPLANATORY  REMARKS  ON  CHEMICAL  FORMULAS. 


The  mode  of  deducing  chemical  formulas  may  be  illustrated  by  two  or 
three  examples,  taken  from  Rammelsberg. 

1.  We  have  an  analysis  of  Red  Silver  Ore  as  follows  : 

Silver  58-949,  antimony  22*846,  and  sulphur  16*609  per  cent. 

It  is  desired  to  ascertain  the  relative  number  of  atoms  of  each  element  in 
the  compound.  Divide  the  per  centage  of  each  element  by  the  atntnie  weight 
of  the  same:  as,  58,949  by  1351-61,  the  atomic  weight  of  silver,  (taken 
from  tables  to  be  found  in  treatises  on  Chemistry.)  This  process  gives 
the  relation, 

0-043  :  0028  :  0082; 

and  dividing  each  by  the  smallest,  to  simplify  it,  it  becomes 

1  i  :  1  :  3,  or,  doubling  each,  3:2:6, 

which  is  therefore  the  number  of  atoms  of  each,  silver,  antimony,  and  sul- 
phur.    The  formula  3Ag+2Sb+6S,  or  Ag'Sb^S*,  expresses  this  relation. 

2.  An  analysis  of  Feldspar  gives  in  100  parts, 

Silica  64*20,  alumina  18*40,  potash  16*95. 

From  tables  given  in  works  on  Chemistry,*  we  find  that 

64-20  of  silica  contains  33*35  of  oxygen,  \  r  12 

18-40  of  alumina     "        8  59  "  >^fl'^ir^^    3 


ford 
Cbyl 


jo«iu  ui  tiiuiiuui*  o^a  C  by  the  smaUct, -i 

16*95  of  potash       "        2  87  "  >^  ^( 

Now,  each  atom  of  silica  contains  3  atoms  of  oxygen  ;  there  are  therefore 
in  the  above,  4  atoms  of  silica ;  and  for  a  similar  reason,  1  atom  of  alumina 
and  1  of  potash. 

The  next  step  is  to  determine  how  these  constituents  are  combined ; 
how  much  of  the  silica  with  the  potash,  and  how  much  with  the  alumina. 
This  requires  experience.  Reference  must  be  had  to  the  possibility  or 
probability  of  certain  compounds,  which  Chemistry  alone  can  teach  :  but 
we  may  generally  be  guided  by  the  principle,  that  the  number  of  atoms  of 
oxygen  in  each  acid  and  base  is  some  simple  multiple,  the  one  of  the  other. 
If  in  the  above  compound,  1  of  silica  be  united  with  1  of  potash,  the  ratio 
alluded  to  is  1  to  3 ;  and  if  the  alumina  be  combined  with  the  remaining 
3  atoms  of  silica,  the  same  ratio  holds.     This  is  their  true  mode  of  combi- 

*  Especially  the  admirable  tables  of  Bbrzelius,  appended  to  his  Thiorie  det  propor- 
tions Chtmiques,  ^c,  8to.  pp.  476 :  Paris,  1835.  Very  valuable  tables  are  also  given  in 
the  recent  work  on  Chemical  Analysis,  by  Barreswill  and  Sobrero,  {Appendice  a  tout  le^ 
Traites  d' Analyse  chimique  recueil  des  observations  puhliies  depuis  dtx  ans  sur  PAna* 
lyse  qualiteUive  et  quantitative,  par  C.  Barreswill  et  A.  SoBRERa  Paris,  chsx  Forttn^ 
Masson  et  Cie,  Libraires,  Avril,  1843,  8vo.  pp.  547.) 


Digitized  by 


Google 


676  CHEMICAL   CLASSIFICATION. 

DAtion,  and  is  expressed  in  the  foUowing  fonnola,  in  which  the  dots  in- 
dicate the  atoms  of  oxygen : 

kSi+AlSi». 
The  index  '  expresses  the  numher  of  atoms  of  silica;  had  the  3  been  written 
before  the  AlSi  (thus^  3AlSi)  it  woold  have  meant  3  atoms  of  the  com- 
pound AISL 

3.  In  the  same  manner  we  find  that  Yenite  contains  3  atoms  of  lime 

(3Ca,)  6  of  protoxyd  of  iron  (6Fe,)  2  of  peroxyd  of  iron  (2F,)  and  4  of 

silica  (4 Si.)     Apportioning  the  silica  to  the  sereral  bases,  1  atom  to  the 

3Ca,  2  to  the  6Fe,  and  1  to  the  2Fe,  it  gives  the  formula, 

Ca»Si+2Fe»Si+Fe2Si, 
in  which  the  simple  ratio  between  the  oxygen  of  the  base  and  the  oxygen 
of  the  silica  is  well  illustrated.  But  lime  and  protoxyd  of  iron  are  iso- 
norphous,  and  are  therefore  often  linked  together  in  the  formnla,  as  one 
may  replace  the  other.  Adding  them  gives  3  atoms  of  the  two,  to  3  of 
silica ;  the  whole  formula  then  becomes 

3(Ca»,  Fe>)Si+FeaSi,  or  otherwise  written,  3(Ca,Fe)9Si+Fe»Si, 

This  formula  might  also  be  ¥nritten  3R'Si-f  Fe^Si,  R  being  used  as  a 
general  expression  for  the  different  isomorphous  bases  included  within  the 
brackets.  This  mode  of  stating  the  formula  in  general  terms,  is  often  em- 
ployed, and  many  examples  of  it  occur  in  the  preceding  Table. 

4.  In  the  Jirst  example  above,  the  sulphur  is  actually  combined  both  with 
the  silver  and  the  antimony,  and  the  mineral  is  a  compound  of  sulphuret 
of  antimony  and  sulphuret  of  silver,  the  former  acting  the  part  of  an  acid. 
Tbe  sulphuret  of  antimony  known  to  act  this  part  in  such  compounds,  con- 
tains 3  atoms  of  sulphur  :  this  leaves  3  atoms  of  sulphur  for  the  3  atoms  of 
silver.  The  formula  is  therefore  (using  the  mark  ( * )  for  an  atom  of  sul- 
phur) 

3Ag-f  Db,  or,  under  another  form,  Ag'Sb. 

Tliese  few  examples  may  suffice  to  illustrate  the  use  of  these  symbols. 
The  reader  is  referred  to  Treatises  on  Chemistry  for  more  complete  in- 
formation  on  this  subject. 
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PART  VIII. 

ROCKS  OR  MINERAL  AGGREGATES- 


Having  treated,  in  the  foregoing  pages,  of  the  several  mineral 
species,  it  will  not  be  out  of  place,  although  unusual  in  Minera- 
logical  treatises,  to  give  a  brief  account  of  the  various  compounds  or 
aggregates  of  these  minerals  that  occur  in  nature ;  in  other  words, 
the  Rocks  that  constitute  the  solid  strata  of  our  globe,  which,  though 
sometimes  composed  of  a  simple  mineral,  consist,  in  general,  of  two 
or  more  species  in  intimate  combination. 

These  rocks  are  either  of  igneous  or  of  aqueous  origin,  or  have 
proceeded  from  the  two  causes  combined  ;  that  is,  they  are  either 
the  result  of  fusion  by  heat,  like  lavas,  or  of  deposition  from  water, 
like  sandstones  and  many  limestones ;  in  which  latter  case,  they  are 
called  sedimentart/  rocks  ;  or  they  are  sedimentary  rocks  altered 
and  rendered  more  or  less  crystalline  by  the  influence  of  heat  sub- 
sequent to  their  deposition.  The  last  two  divisions,  as  well  as  the 
first  and  third,  pass  into  one  another  so  imperceptibly,  that  the  line 
of  separation  cannot  always  be  distinctly  drawn. 

We  treat  first  of  the  crystalline  rocks,  including  the  first  and  third 
of  the  above  divisions ;  next,  the  %mcrystalline  sedimentary  rocks^ 
or  those  that  have  not  been  rendered  crystalline  by  heat. 

I.  CRYSTALLINE  ROCKS. 

Granite  is  a  familiar  example  of  the  crystalline  rocks.  It  consists 
of  the  three  minerals,  quartz,  feldspar,  and  mica.  These  minerals 
were  in  fusion  together  when  this  igneous  rock  was  forming,  and 
crystallizing  simultaneously,  produced  this  crystalline  mineral  ag- 
fifregate.  In  true  granite  they  are  easily  distinguished — the  quartz 
by  Its  glassy  appearance  and  irregular  fracture ;  the /cW^;;ar  by  its 
distinct  cleavage,  or  flat  surface  of  fracture,  and  semi-opaque,  white. 
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gray,  or  flesh  color ;  and  the  mica  by  a  bright,  shiDing  lustre,  and 
an  easy  cleavage  into  thin  elastic  lamiuas. 

In  many  of  the  rocks  of  this  division,  the  component  minerals 
cannot  be  distinguished.  The  combination  is  so  intimate,  that  the 
rock  has  a  uniform  homogeneous  texture  without  any  distinct  traces 
of  crystallization.     Such  are  many  basalts  and  lavas. 

The  usual  characters  for  distinguishing  the  rocks  of  this  division, 
are  as  follows :  The  absence  of  roundecTgrains  or  pebbles,  or  frag- 
ments of  other  rocks ;  often  uniform  crystalline  texture  ;  or  if  not 
crystalline,  often  a  uniform  dissemination  of  small  crystals  (not 
metallic)  through  the  rock;  or  if  without  crystals  or  crystalline 
texture,  by  transitions  into  other  rocks  that  are  crystalline,  or  con- 
tain crystals  uniformly  disseminated  ;  and  in  some  instances,  by  the 
fusibility  of  the  rock  before  the  blowpipe.  Invariable  characters  of 
universal  application  cannot  be  laid  down  ;  the  above  will  generally 
be  suUicient. 

Mineral  aggregates  or  rocks  do  not  crystallize  or  present  a  regu- 
lar crystalline  structure,  like  the  simple  mineral  species.  Each  min- 
eral in  their  constitution,  crystallizes  independently;  and  that  which 
predominates  usually  gives  some  appearance  of  structure  to  the  rock. 
Crystals  of  the  same  mineral  forming  together,  usually  take  a  par- 
allel position  ;  that  is,  lie  with  similar  extremities,  or  similar  cleav- 
age planes,  in  the  same  direction  ;  and  owing  to  this  fact,  the  cleav- 
age of  a  rock  may  correspond  with  that  of  one  of  the  minerals  which 
constitute  it.  Feldspar  thus  gives  its  own  cleavage  to  granite.  In 
the  same  manner  mica,  when  abundanti  gives  a  rock  a  micaceous 
structure,  or  causes  it  to  split  into  thin  laminae.  The  same  is  true 
of  hornblende  or  augite.  Bods  of  trap  (fc  basalt  often  consist  of  ver- 
tical columns,  which  appear  as  if  formed  by  a  simple  crystallization 
of  the  basalt.  These  columns  are  generally  six-sided,  but  vary  from 
three  to  eight  or  nine-sided,  and  are  sometimes  six  or  eight  feet 
across  and  a  hundred  feet  or  more  in  height.  The  Giant's  Cause- 
way is  a  noted  example.  The  splitting  of  the  rock  into  these  col- 
umnar forms  is  owing  to  contraction  when  cooling  from  a  melted 
state,  (for  the  basalt  was  once  in  fusion,)  and  the  direction  the  frac- 
tures took  at  the  time,  was  probably  due  to  the  position  which  the 
crystals  of  one  or  more  of  the  constituent  minerals  assumed,  when 
in  the  act  of  crystallization.  These  prisms,  therefore,  are  not  prop- 
erly crystals  of  basalt.  In  some  instances,  basalt  has  a  cleavage 
parallel  with  the  base  of  the  prism,  which  is  owing  to  the  chrysolite 
It  contains ;  this  mineral,  in  such  instances,  lying  with  the  cleav- 
able  plane  of  the  crystal  horizontal. 

The  crystalline  rocks,  exclusive  of  limestones,  are  naturally  dis- 
tributed into  three  series,  closely  related  to  one  another,  i.  The 
granitic  series ;  2.  the  syenitic ;  3.  the  ialcose  or  magnesian 
series.  The  rocks  of  the  granitic  series  consist  of  one  or  more  of  the 
minerals  quartz^  feldspar ^  (or  some  one  oi  the  feldspar  family,)  and 
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mica;  the  rocks  of  the  syenitic  series  differ  from  the  granitic  in 
containiog  hornblende  or  atigite^  instead  of  mica ;  those  of  the  tal- 
cose  series  contain  talc^  chlorite  or  serpentine^  4*^.,  instead  of  mica. 
We  may  remark,  in  general,  with  regard  to  the  specific  gravity 
of  the  different  rocks,  that  it  varies  necessarily  with  the  proportions 
of  the  constituent  minerals.    The  specific  gravity  of  granite  and 

Sciss  is  nearly  that  of  quartz,  or  2*4 — 2*7 ;  of  mica  slate,  between 
dspar  and  mica,  or  2-6 — 2-9 ;  of  syenite,  2-7 — 30 ;  of  hornblende 
and  hypersthene  rock,  nearly  that  of  pure  hornblende,  or  2-9 — 3-3; 
of  trap  and  basalt,  nearly  the  same,  or  2*8 — 3*2,  and  some  ferru- 
ginous varieties  still  higher  ;  of  porphyry,  trachyte,  and  clinkstone, 
nearly  that  of  feldspar,  or  2*3--2-7 ;  of  granular  limestone  and  dolom- 
ite, 2-5 — 2-9  ;  of  sandstones,  nearly  that  of  quartz,  and  when  con- 
taining iron  sometimes  above  3 ;  of  clays,  2 — 2*8. 

I.    GRANITIC  SERIES. 

a.     QMdrtz^  Feldspar^  and  Mica, 

I.  Common  Oranite.  A  coarse  or  fine  crystalline  rock,  usually 
of  flesh  .red,  gray,  or  grayish-white  colors;  also  presenting  other 
light  shades,  depending  on  the  proportion  and  color  of  the  constit- 
uent minerals.  The  colors  are  not  banded,  either  in  the  mountain 
mass  or  in  hand  specimens,  the  constituent  minerals  quartz,  feld- 
spar, and  mica  being  aggregated  promiscuously,  and  not  in  parallel 
planes  or  layers.  Granite  has  a  tolerably  easy  cleavage  in  one  direc- 
tion, and  one  less  perfect  in  another,  which  assists  in  quarrying  the 
rock.  These  cleavages  correspond  with  the  cleavages  of  the  contain- 
ed feldspar,  but  are  not  distinct  in  small  specimens  ;  other  planes  of 
fracture  or  seams  occur,  which  appear  to  be  due  to  a  different  cause,. 
not  yet  fully  explained.  The  inofredients  of  granite  vary  in  their 
proportions,  and  the  rock  is  described  as  micaceous^  feldspathic^ot 
quartzoscy  according  as  mica,  feldspar,  or  quartz  is  the  predomina- 
ting mineral.  It  is  called  Porphyritic  granite  when  the  feldspar 
is  uniformly  disseminated  in  large  crystals  :  they  appear  like  white 
blotches,  oUen  of  a  rectangular  shape,  over  a  worn  surface  of  the 
rock. 

The  fine-grained  rock,  of  uniform  texture,  formsthe  best  build- 
ing material.  The  coarse  is  apt  to  be  crumbling,  and  works 
less  smooth.  Pyrites,  when  present,  renders  the  rock  unfit  for 
use,  as  it  decomposes  and  stains  or  rusts  the  surface,  besides  loosen- 
ing the  grains  and  causing  the  rock  to  fall  to  pieces. 

The  more  common  minerals  in  granite,  in  addition  to  its  essential  constrtnents,  are  grar. 
net)  toormcdine,  pyroxene,  hornblende,  epidote  and  beryl  Besides  these  it  also  contains 
chr^soberyl,  ioUte,  topaz,  spodnmene,  corundum,  acmite,  zircon,  fluor,  calc  spar,  heavy 
spar,  apatite,  Prehnite,  carpholite,  rutilo,  sphene,  Allanite,  Colnmbite,  &c.  Also  ores  of 
tm,  copper,  lead,  zinc,  iron,  manganese,  bismuth,  antimony,  cerium,  and  tungsten. 

1     Gneiss.    Gneiss  resembles  granite  in  its  constitution  and  general 
characters ;  but  it  contains  more  mica,  and  the  colors  are  banded^. 
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owing  to  the  arrangement  of  the  minerals,  especially  the  mica,  in 
parallel  planes.  In  consequence  of  this  structure,  the  rock  splits 
into  coarse  slabs,  along  the  planes  of  the  mica,  besides  having  the 
cross  fracture  or  cleavage  of  granite.  It  is  often  described  as  a 
stratified  or  stratiform  granite.  A  rock  intermediate  between  gran- 
ite and  gneiss  is  called  gneissold  granite. 

Gneiss  is  used  for  building  and  flagging.  It  is  more  easily  quar- 
ried than  granite,  requires  less  trimming  on  account  of  its  snoooih 
surface  of  fracture,  and  is  little  inferior  in  beauty. 

Its  characteristic  minerals  are  gramet  and  stauiotide.  Tourmaline  is  oftni  abvndant ; 
also  hornblende,  kyanite,  and  graphite.  Other  ^rneiss  minerals  are  beryl,  emerald,  epi- 
dote,  corundum,  Bucholzite,  Andalusite,  iolite,  idocraae,  zircon,  helvin,  cryoKte,  floor, 
apatite,  strontianite,  calc  spar,  Prebnite,  stilbite,  harmotome,  chabazite,  dathoKte,  molyb- 
denite, &c — ores  of  silyer,  lead,  copper,  zinc,  tin,  cerium,  bismuth,  antimony,  nickel,  iraii. 

y  Mica  Slate.  Mica  slate  has  a  glistening  lustre,  usually  a  dark 
grayish  color,  and  splits  into  thin  slabs  or  layers.  Mica  is  the 
predominating  mineral,  and  may  generally  be  distinguished  in  glis- 
tening scales.  There  is  a  gradual  transition  from  gneiss  to  mica 
slate. 

It  is  a  valuable  flagging  material.  A  fine  compact  qnartzose  va- 
riety is  used  for  whetstones^  and  a  coarser  variety,  on  account  of  its 
infusibility,  iox  firestones. 

Mica  slate  often  abounds  in  garnets,  staurotide,  tourmalines,  anthoph^llite,  hornblende, 
or  graphite.  It  also  contains  kyanite,  epidote,  zoisite,  scapolitc,  augite,  beryl,  ooron- 
dum,  zircon,  axinite,  Andalusite,  Bucholzite,  idocraae,  fluor,  stilbite,  Healandite,  cbabazite, 
blue  spar,  molybdenite,  rutile,  sphene,  anatase,  tin  ore,  iron  pyrites,  tpathic  iron,  ons  of 
manganese,  iron,  lead,  zinc,  copper,  &c. 

Argillite.  Argillite  is  usually  a  slaty  rock,  of  fine  texture,  with 
a  faintly  glistening,  or  earthy  surface  ot  fracture.  It  is  called  also 
clay-slate.  It  presents  various  shades  of  color,  mostly  dark  and 
dull  ;  but  sometimes  light-grayish,  red  or  purple  tints,  often  black. 

Common  roofing  slate  is  a  variety  of  argillite.  Extensive  quar- 
ries have  been  opened  at  Barnard,  Piscataqnies,  Kennebec,  Bingham, 
and  elsewhere  in  Maine.  Novaculite  or  hone-slate  is  a  con)pact, 
fine-grained,  argillite  or  clay  slate,  of  a  grayish  or  yellowish  color. 
It  is  used  for  hones. 

Pyrites  is  the  most  conunon  mineral  in  argillite.  It  also  pontains  calc  spar,  satin  ipar, 
alum,  ores  of  iron,  lead,  copper,  zinc,  and  merouxy. 

6.     Quartz,  Albite,  and  Mica. 

Albite  Chranite.  Albite  difiers  from  common  feldspar  in  con- 
taining soda  instead  of  potash.  Albite  granites  have  generally  a 
white  or  grayish  white  color,  and  some  of  them,  seen  a  few  yards 
ofl*,  look  much  like  statuary  marble.  Feldspar  and  albite  are 
sometimes  associated  in  granite,  and  in  this  case,  the  latter  may 
usually  be  distinguished  by  its  white  color,  while  the  feldspar  is 
grayish  or  flesh-red. 

Albite  granite,  on  account  of  the  soda  it  contains,  is  a  less  durable 
rock  than  common  feldspar  granite. 
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Albtte  gfranite  contains  the  foUowinff  mmerali :  Beiyl,  tounnaline  of  different  yarieties, 
garnet,  topaz,  axinite,  apatite,  pyro^ore,  Ck)Iam1nte,  yttro-colnrobite,  nranite  and  other 
ores  of  aranimn,  Gadolinite,  Allanite  and  other  oree  of  ceriom,  ores  of  tin,  &c.  The  ores 
of  cerium,  yttrium,  and  Golumbiam  are  of  more  frequent  oocurrence  in  albitic  than  feld- 
spathic  granites. 

c.  Quartz  and  Feldspar^  or  Alhite. 

The  mica  of  granite  is  sometimes  wanting,  and  the  rock  consists 
only  of  feldspar  and  quartz ;  it  is  then  called  Granulite  or  Lepty- 
nite,  or  feldspaihic  granite.  Granulite  is  properly  a  granular 
compound  of  these  two  minerals.  , 

When  the  feldspar  very  much  predominates  over  the  quartz,  the 
rock  is  quarried  for  the  manufacture  of  porcelain.  On  decompo- 
sition it  produces  the  clay  called  kaolin,  which  is  the  principal  ma- 
terial in  this  manufacture. 

Graphic  Granite.  Graphic  granite  is  a  feldspar  rock,  showing 
when  broken  in  certain  directions,  points  and  angular  figures  of 
quartz,  looking  like  oriental  alphabetic  characters. 

d.  Mica  and  Quartz. 

Arenaceous  Mica  Slate — Hyalomict.  When  the  feldspar  is  ab- 
sent, or  nearly  so,  from  mica  slate,  and  the  quartz  predominates, 
the  rock  is  called  an  arenaceous  or  quartzose  mica  slate.  Hyalo- 
mid  is  a  granular  quartzose  rock,  rather  friable,  containing  barely 
mica  enough  to  give  it  a  laminated  structure. 

e.  Quartz. 

Granular  Quartz.  In  granite  regions  it  is  not  unusual  to  find 
both  feldspar  and  mica  absent  from  certain  districts,  and  the  rock  a 
pure  quartz  rock,  called  granular  quartz.  Its  colors  are  usually 
gray  or  grayish-red,  sometimes  white. 

When  pure,  granular  quartz  is  ground  or  pounded  up  for  making 
^lass,  and  also  for  the  manufacture  of  sand  paper.  In  some  places 
It  crumbles  on  exposure,  as  at  Cheshire,  in  Berkshire  Co.,  Mass., 
where  it  is  extensively  procured  for  glass  manufactories,  and  for 
sawing  marble. 

Quartz  rock  contains  few  minerals.  Ores  of  iron  and  lead  are  met  with,  but  the  bed* 
are  seldom  extensiye. 

Besides  the  above  varieties  in  the  granitic  series,  there  are  occa- 
sionally others,  arising  from  the  combination  of  tourmaline,  epidote, 
garnet,  siaurotide,  scapolite,  or  graphite,  with  one  or  more  of  the 
elements  of  granite.  Graphite,  or  plumbago,  is  often  very  abun- 
dant in  gneiss  and  mica  slate,  and  sometimes  seems  to  replace 
wholly  the  mica,  producing  a  Plumbaginous  slate. 

A  gra3rish  scapolite  rock,  associated  with  dolomite  and  mica  slate 
in  mountain  masses  at  Canaan,  Ct,  has  lately  been  analyzed  by  S. 
74 
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L.  Dana,  Esq.,  of  Lowell,  and  found  to  consist  of  Silica  63*366, 
protoxyd  of  iron  4*499,  alumina  10*380,  lime  26*804,  magnesia 
1*624,  carbonic  acid  4000,  loss  0-327.  It  is  called  Canaanite  by 
Mr.  Dana,  Who  considers  it  a  distinct  mineral.  The  carbonic  acid 
is  suppcMed  to  proceed  from  a  mixture  with  carbonate  of  lime. 

II.    STENinc  SERIES. 

The  syenitic  series  of  rocks  runs  parallel  nearly  with  the  granitic : 
the  substitution  of  hornblende  or  pyroxene  for  mica  is  the  princi- 
pal distinction.  With  this  series  the  modern  lavas  are  here  ar- 
ranged. 

a.     QuartZj  Feld$par^  and  Hornblende, 

1.  Syenite.  Syenite  resembles  granite  in  appearance.  The 
hornblende  which  distinguishes  it,  cleayes  with  less  facility  than 
mica,  and  the  lamina),  moreover,  are  brittle.  The  colors  of  syenite 
are  mostly  dark  gray. 

This  is  a  tougher  rock  than  granite,  and  is  more  durable  as  a 
building  stone.  The  granite  from  the  Massachusetts  quarries  is 
mostly  Syenite.  The  name  Syenite  is  derived  from  t^^entf  a 
place  in  Egypt,  where  this  rock  is  said  to  occur. 

Syenitic  Granite.  Granite  often  passes  into  Syenite  by  a  grad- 
ual substitution  of  hornblende  for  the  mica,  and  it  is  not  unusual 
to  find  the  two  minerals  associated,  forming  a  Syenitic  granite. 

Syenite  does  not  abound  in  minerals.  Garnets  are  often  abundant ;  it  also  affiwds  lioni- 
Weade  in  many  of  its  varieties,  beryl,  tourmaline,  zircon,  and  molybdenite ;  also  Prafanite, 
Laomooite,  chabazite,  calc  spar,  fluor  spar,  are  sometimes  associated  with  it 

2.  Porphyritic  Syenite.  Like  porohyritic  granite.  Syenite  may 
contain  large  disseminated  crystals  of  feldspar,  in  which  case  it  is 
called  Porphyritic  Syenite. 

3.  Syenitic  Gneiss.  This  rock  is  analogous  in  structure  to 
ordinary  gneiss,  and  differs  only  in  containing  hornblende  instead 
of  mica,  and  its  greater  toughness  in  consequence.  Hornblende 
slate  consists  principally  of  hornblende,  along  with  more  or  less 
feldspar  and  quartz.  It  is  a  black  or  greenish-black  rock,  in  which 
the  hornblende  is  either  granular  or  in  slender  crystallizations. 

Hornblende  slate  is  much  tougher  than  mica  slate,  and  is  supe- 
rior for  flag^ring  stones. 

4.  Hornblende  Rock. — Aphanite.  Aphanite  is  a  compact  homo- 
geneous rock,  without  a  trace  of  cr3rstallization,  breaking  with  a 
smooth  surface,  like  some  compact  basalts,  or  almost  like  hornstone. 
It  consists  of  hornblende  and  quartz  or  feldspar,  in  intimate  combi- 
nation, but  its  hornblendic  composition  would  not  be  suspected  ex- 
cept ixGttk  its  hi^h  specific  gflkVity,  or  frbm  fiiidii^g  transitioiis  into 
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Other  rocks  which  are  true  Syenites.  It  is  hence  sometimes  called 
Cornean,  (corntenne,)  from  the  Latin  word  for  Aorn,  in  allusion  to 
its  toughness  and  compact  texture. 

6.     Labradarite  or  Feldspar^  and  Hypersthene. 

Hypersthene  Rock.  Hypersthene  differs  from  common  horn- 
blende only  in  its  broad  foliated  crystallization  and  its  pearly  or  me- 
tallic-pearly lustre.  Hypersthene  rock  is  an  extremely  tough  rock, 
usually  having  a  gneissoid  structure,  and  occurring  of  gray,  green, 
grayish  and  brownish-ffreen,  and  greenish-black  colors.  The 
thickly  disseminated  and  foliated  hypersthene,  readily  distinguishes 
the  rock. 

c.  Feldspar  or  Albite,  and  Hornblende. 

Trapj  Greenstone^  Diorite.  Trap  is  a  heavy  compact  rock,  usu- 
ally presenting  dark  greenish-black,  grayish-black,  or  brownish- 
black  colors.  It  has  commonly  a  crystalline  texture,  and  breaks 
with  a  hackly  fracture  and  little  lustre.  Other  varieties  are  fine- 
grained or  impalpable,  and  break  with  a  smooth  surface.  When  it 
contains  disseminated  crystals  of  feldspar,  it  is  called  porphyrUic 
trap.  The  name  Diorite  is  often  restricted  to  the  variety  of  this 
rock,  consisting  of  albite  and  hornblende. 

Greenstone  is  a  tough  rock,  like  others  of  homblendic  composi- 
tion, and  is  one  of  the  best  materials  for  macadamizing  roads. 

d.  Feldspar  or  Labradorite,  and  Augite. 

Basaltf  Dolerite,  Basalt  is  closely  similar  in  appearance  and 
specific  gravity  to  greenstone,  and  ofteii  can  scarcely  be  distin- 
guished, except  by  tracing  the  rock  into  the  coarser  varieties,  in 
which  crystals  of  hornblende  or  augite  may  be  distinguished  ;  the 
former  showing  the  rock  to  be  greenstone,  the  Tatter  basalt. 
Magnetic  or  titaniferous  iron  enters  often  into  the  constitution  of 
this  rock,  but  is  not  an  essential  ingredient.  Chrysolite  is  a  com- 
moxi  mineral  in  the  rock,  appearing  like  grains  of  green  bottle- 
glass  disseminated  through  it. 

The  colors  vary  from  grayish-blue  to  black,  and  when  light  col- 
ored, with  the  feldspar  predominating,  which  the  specific  gravity 
would  indicate,  it  is  sometimes  called  graystone.  The  dark  colors 
are  the  most  common.  The  texture  of  basalt  is  sometimes  crystal- 
line, but  often  quite  impalpable,  with  a  smooth  fracture. 

Dolerite  includes  the  varieties  consisting  of  Labradorite  and 
augite.  In  external  characters  it  can  scarcely  be  distinguished 
from  basalt.  Wacke,  or  toadstone,  is  either  an  earthy  basalt,  or  a 
rock  consisting  of  basaltic  earth  recemented. 

Both  tiap  and  basalt  occur  in  Qolnmnar  forms,  as  alr^y  de- 
fCfibod. 


Digitized  by 


Google 


&S4 


R0CK8  OR  MINERAL  AOGUEGATES. 


In  the  analysts  of  basalt,  it  is  solNectod  to  the  action  of  nitric  or  mnnatic  acid,  and 
thus  sqiarated  into  a  soluble  and  insoluble  portion.  The  basalt  of  Wickenstein,  thus  ex- 
amined br  Lowe,  with  muriatic  acid,  afiorded  him  55*58  per  cent  of  insoluble  product* 
and  44*42  of  soluble,  the  latter  consisting  of  39*81  of  zeolite  or  zeolitic  minerals,  and  4*61 
of  magnetic  iron.  The  basalt  from  8tolpen,  according  to  Binding,  consists  of  57*736  per 
cent  ^uble  in  muriatic  acid,  and  43*364  insoluble.  On  analysis,  the  soluble  and  inaoln- 
ble  portions  afforded, 

Fiom  WkkeralelD->L«M.  From  Btolpeo—Sitaini^. 


Zmlhlc 

iBMlublS. 

Soluble. 

lanhihlc 

SUica, 

3913 

47*98 

39*920 

59*69 

Alumina, 

99*00 

9*10 

91*966 

11*93 

Lime, 

10*59 

14*41 

7*857 

15^ 

Soda, 

1399 

5*979 

Potash, 

1*43 

9*795 

Ptotozyd  ci  iron, 

16*51 

Oxyd,  16-800 

PefDird,  10^ 

Magnesia, 

1IW7 

4*379 

8^ 

Water, 

7*93 

9*490 

100*93 


100^7 


100*786 


98*93 


The  xec^te  of  the  Wickenstein  basalt  is  stated  by  Lowe  to  be  near  Tbomsonite  in 
•onpositiQn.  AcoordiDg  to  Girard,  who  analyzed  the  same  basalt  with  somewhat  difier- 
ent  results,  it  is  a  mixture  of  mesolite  and  nepheline.  The  rest  of  the  basalt,  excluding 
the  magnetic  iron,  is  augite,  and  according  to  Girard,  the  whole  consists  of  Mesotype 
99*686,  nepheline  99*686,  magnetic  iron  6*370,  augite  48*956. 

The  Stolpen  basalt  is  infeiml  from  the  analysis,  to  consist  of  Zeolite  74*837,  otiTine 
19*630,  ma|rnetie  imn  13*318.  The  zeohte  is  supposed  to  be  a  mixtwe  of  several  zeoiitie 
minerals ;  it  approaches,  in  composition,  mesde,  Brevicite,  and  sodalite. 

A  Doleriie  from  Iceland,  analyzed  by  Aoerbach,  ffave  Labradorite  38*18  per  cent^  and 
augite  61*89.  Girard  shows  that  the  onljr  difference  between  the  so-called  dolerite  and  the 
haMdt  of  Meisner  is  that  the  latter  contains  zeolites. 

Amygdaloid.  When  either  basalt  or  trap  contains  small  no- 
dules, or  kernels,  disseminated  through  it,  the  rock  is  called  amyg- 
daloid.  I'he  cavities  occupied  by  the  kernels,  are  the  air-vescicles 
that  were  formed  when  the  rock  was  in  fusion ;  the  material  com- 
posing the  kernels  was  afterwards  infiltrated,  by  percolating  steam 
or  water.  The  name  is  derived  from  amygdalnm^  an  almond. 
A  variety  in  which  these  kernels  are  small  andf  round,  like  large  shot, 
and  consist  of  quartz,  has  been  called  varioloid  wacke.  A  similar 
rock  is  sometimes  met  with,  which  contains  calcareous  kernels. 

The  following  minerals  ocenr  in  greenstone,  basalt,  and  amygdaloid:  Qoaitz,  dialee- 
dony,  agate,  earnelian,  opal,  sdlbite,  natroHte,  HeulancHte,  hanixHome,  Lanmooite,  apophyl^ 
Ute,  TlxHnsonite,  analciiste,  datholite,  Prehnite,  scoleoite,  mesolite,  drsclasite,  PeotofiSe^ 
stdlite,  epistilbite,  Comptonite,  chaba^te,  Brewsterite,  Edin||rtonite,  FhiUipsite,  Poohnab- 
lite,  Sodalite,  Hauyne,  calc  spar,  spathic  iron,  chlorite,  augite,  epidote,  feld^wr,  Lahra- 
dorite,  tabular  spar,  ehzysolite,  Greeoockite,  pyrites,  qiecular  iron,  magnetic  iron,  titanitie 
iron,  dtc 

Basaltic  Lava,  The  cellujar  rocks  found  about  volcanoes  are 
called  lavasy  and  although  wanting  the  compactness,  they  often  have 
the  composition  of  ordinary  basalt. 

e.    Feldspar. 

Passing  from  basalts,  we  come,  by  a  gradual  transition,  to  other 
igneous  rocks,  consisting  of  feldspur  alone.    The  transition  oaay 
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be  observed  in  some  volcanic  regions,  and  the  diminution  of  the 
augite  traced  to  its  final  disappearance.  For  this  reason  it  is 
deemed  proper  to  place  these  feldspar  lavas  in  connection  with  the 
Syenitic  series  of  rocks. 

Porphyry.  Porphyry  is  a  compact  feldspathic  rock,  containing 
disseminated  crystals  of  feldspar,  the  latter,  when  polished,  forming 
small  angnlar  spots,  of  a  light  color,  thickly  sprinkled  over  the 
surface.  It  breaks  with  a  smooth  surface  and  conchoidal  fracture. 
The  rock  may  be  dark  green,  red,  blue,  black,  and  other  intermedi- 
ate shades,  and  the  feldspar  crystals  may  be  white,  or  of  the  same 
color  with  the  rock,  thouffh  usually  of  a  lighter  tint. 

The  green  variety  is  tne  oriental  verd  antique.  Red  porphyry 
is  also  a  beautiful  ornamental  stone. 

Clinkstone — Phonolite.  Clinkstone  is  a  compact  grayish-blue, 
brownish,  or  reddish  feldspathic  rock,  showing  often  some  tendency 
to  lamination,  and  ringing  when  struck  with  a  hammer.  Clinkstone 
porphyry  is  a  grayish  or  grayish-blue  rock,  with  disseminated  crys- 
tals of  feldspar.    Occurs" in  volcanic  regions. 

Composition  of  Phonolite,  ftom  Marienbei^  near  AuBsig^,  by  Meyer,  and  from  Whister- 
schan  near  Teplitz,  by  Redlenbacher  of  Vienna, 


SolableiMrt 

Marlenbei;|. 

WhlstewchMi. 

Marienberg 

Whktenebaii. 

Silica,                   56-652 

54090 

43-244 

41-220 

Alamina,               16-941 

24-087 

21-000 

29-238 

Peroxyd  of  iron,     3*905 

Protoxyd,  1-248 

7-816 

Plotoxyd,  2-497 

Perox.  of  mang.      

0-319 

0-638 

lime,                     1-946 

0-687 

2-986 

1-034 

Pota»h,                   9-519 

4-244 

0-035 

3-557 

Soda,                     2-665 

9-216 

7-112 

12-108 

Magnesia,               1-697 

1-379 

1-261 

0-012 

0H)25 

Water,                   4-993 

3-279 

13-325 

6-558 

98-318,  M. 


98-561,  R. 


95-518,  M. 


98-136,  R. 


llie  Marienbersr  phonolite  is  sitppoeed  to  contain,  besides  feldspar,  natralite,  and  apophyl- 
lite,  and  some  anhydrous  silicate,  (nepheline  7)  that  gelatinizes  with  acids.  Phonolite  tt<ua 
Abstrode,  analysed  by  C.  Gmelin,  according  to  him,  consists  of  mesotype,  or  some  alHed 
mineral,  and  a  feldqwr  containing  both  soda  and  feldspar ;  but  the  proportions  Taiy  mueii 
in  different  phonolites,  and  some  are  but  slightly  attacked  by  acids. 

Trachyte.  Trachyte  (fronj  ^pax^f,  rough)  is  the  name  of  a  gray- 
ish feldspathic  rock,  breaking  with  a  rough  uneven  surface,  and  lit- 
tle or  no  lustre.  It  often  contains  crystals  of  glassy  feldspar  and 
hornblende.  When  the  feldspar  crystals  are  thickly  and  uniformly 
disseminated,  it  is  called  trachytic  porphyry. 

Berthier  found  the  trachyte  of  the  Puy  de  Dome  to  eonaist  of  SiHea  65*5,  alumina  20O, 
potash  9-1,  lime  2-2,  peroxyd  of  iron  3-0ac99*8,  which  is  nearly  the  composition  of  pcne 
feldspar. 

Pumice^  Bimsstein.  Common  pmnice  has  the  same  composi- 
tion as  trachyte.    It  is  finely  cellular  or  spongy  in  its  texture,  ud 
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oAen  so  light  as  to  float  As  the  minute  oells  are  loog  and  fine,  it 
generally  iippears  to  have  a  fibrous  structure.  It  is  found  about  toI- 
canoes  that  produce  feldspathic  lavas,  and  is  rendered  so  light  and 
cellular  through  inflation  by  volcanic  steam  or  gases. 

ObMidlan.  Obsidian  or  volcanic  glass  (p.  416)  is  an  allied  vol- 
canic rock  and  not  a  definite  chemical  compound  or  mineral  species. 
Feldspathic  lavas  aflbrd  a  glass  in  which  the  elements  of  feldsjpar 
predominate,  while  that,  associated  with  basaltic  lavas,  consisiv 
largely  of  augite ;  obsidian  is  therefore  no  more  a  simple  mineral 
than  trachyte  or  pumice.  The  Fayalite  of  Gmelin  from  the  Azores, 
the  chlorophseite  of  Macculloch  from  Faroe,  and  the  scorilite  of 
Thomson  from  Mexico,  are  allied  volcanic  slags. 

The  followinjjr  are  the  constituents  of  some  of  these  compounds,  according  to  Bnndes, 
Beithier,  Thomson,  laid  Gmelin :  (for  obsidian  and  pearistone,  see  p.  416.) 

Afslitew 

PmmU:           Prmif.          SceriUU*                 SoLpsiLMW.  Issol.  pait. 

58-02                      24-93  58-11 

16-78                        1-84  12-53 

13-32    Plot           65-84  18-55 

—  Protmancr.  2*94  6-67 

—  Oz.cop.       0-60  2-28 

8-62  —  

2-00  —  

Sul.  and  mur.  acids,  0*375  —    Suit  iron,     2-77  


SUioa, 

69-250 

70<K) 

Alumina, 

12-750 

16-00 

Peroxyd  of  iron, 

4-500 

0-50 

Soda, 

0-875 



Potash, 

0-875 

6-50 

Lime, 

3-500 

2-50 

Water, 

7-000 

3-00 

99-125,  Br.     98-50,  Bert  98-74,  T.  98-92,  G.     96-14,6. 

The  pumice  analyzed  has  nearly  the  composition  of  ieldspar.  The  scorilite  may  have 
proceeded  from  the  fusion  of  Labfadorite  and  augite.  Fellenberg  analyzed  Fayatite  with 
a  very  different  result,  proying  it  a  varying  compocmd ;  it  may  arise  iifom  the  nisian  of  a 
ferruginous  augite  and  magnetic  iron  ore,  with  a  little  copper  and  manganese,  and  some 
feldspar. 

Volcanic  Scoria  is  the  slag,  or  coarsely  porous  and  twisted  lava 
of  the  volcano ;  and  volcanic  ashesj  the  fine  sand  or  dust  often 
ejected  in  clouds  at  an  eruption.  These  ashes  vary  in  composition 
with  the  nature  of  the  lavas.  (For  an  analysis  of  the  Yesuvian 
ashes  of  1H22,  by  Vauquelin,  see  Ann.  Chim.  Phys.  xxv,  72;  and 
others  of  ashes  from  Guadeloupe,  and  from  Cosiguina,  Mexico,  by 
Dufr^noy,  see  Ann.  des  M.  3d  ser.  xii,  355.) 

The  following  minerals  occur  in  lavas  and  about  volcanoes :  ChrysoGtey  augite,  ham- 
Uende,  feldspar,  albite,  Labradorite,  ryacolite,  Andesin,  anostlnie,  n^heline,  leroite^  anal- 
cime,  mica,  meionite,  Gehlenite,  Humboldtilite,  liatrolite,  sodalite,  Haiiyne,  Humitev  ido- 
erase,  apatite,  garnet,  zircon,  gypsum,  Cotunnite,  chlorid,  sulphate  and  sulphoret  of  cop- 
per, specular  and  titaniferous  iron,  pjrrites,  feather  alum,  soda  alum,  glauber  salt,  ial  am- 
moniac, sulphur,  boracic  acid,  carbcmic  acid,  sulphurous  aoid,  solphai^ted  faydDo^^an*  bb- 
riatic  acid,  Slc 

III.    TALGOSB,  OR  MAGNE8IAN  fiSRIEB. 

In  the  talcose  series,  the  mica  of  the  granitic  series  is  replaced 
by  some  magnesian  mineral,  as  talc,  chlorite,  or  serpentine.  This 
«eneS|  like  the  preceding,  passes  into  feldsp&thi£  or  siliceous  rodoi. 
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a.     Quartz^  Feldspar^  and  Talc. 

1.  Protogine,  Protoffine,  or  talcose  granite,  resembles  common 
granite  in  structure,  and  differs  only  in  the  talc  that  replaces  the 
mica.    It  is  usually  a  more  fragile  rock  than  granite,  and  decom- 

Cs  more  readily.  On  decomposition  it  affords  the  clay  called 
in,  used  in  the  manufacture  of  porcelain,  (p.  350.)  The  rock 
has  sometimes  the  structure  of  gneiss,  constituting  then  a  talcose 
gneiss. 

2^Talcose  slate.  Talcose  slate  resembles  mica  slate,  but  has 
an  nnctuous  feel,  is  more  brittle,  and  the  lustre  is  usually  less  glis- 
tening. Its  colors  are  various,  from  white,  through  gray  and  dull 
green  tsh  shades,  to  grayish-black.J 

Talcose  Apkanite.  Jade  Rock.  Felsite.  This  rock  much 
resembles  the  bornblendic  aphanite,  in  its  compactness,  and  in 
presenting  no  trace  of  crystallization,  without  an  unctuous  feel ; 
but  it  occurs  in  regions  of  talcose  rocks,  and  often  contains  a 
little  talc.  It  presents  light  green,  grayish-green,  greenish-brown, 
and  greenish-black  colors,  has  a  hardness  between  feldspar  and 
auartz,  and  breaks  with  sharp  edges  and  a  smooth  conchoidal  sur- 
Kice.  It  often  consists  mostly  of  feldspar,  being  fusible  before  the 
blowpipe  like  that  mineral,  and  is  one  of  the  compact  feldspathic 
rocks  that  have  been  called  Felsite.  From  its  resemblance  in  color 
to  Jade,  it  is  also  designated  Jade  Rock,  or  Jade  Felsite. 

These  rocks  pass  sometimes  into  a  siliceous  chertyrock,  without 
talc,  presenting  the  opaque  red  and  yellow  colors  of  jasper,  and  oc- 
casionally this  jasper  rock  expands  into  an  extensive  formation. 

Tlie  following  minerals  occur  in  talcose  rock  and  slate :  TaIo>  tourmaline,  actinolite, 
and  other  varieties  of  hornblende,  quartz,  (both  the  crystalline,  chalcedonic,  and  jaspery 
▼arieties,)  topaz,  eodase,  zircon.  Dolomite,  calc  spar,  heavy  spar,  automolite,  iron  pyntes, 
and  other  iron  ores,  native  f^old,  ores  of  copper,  manganese,  lead,  and  zinc.  The  deposits 
<if  ffoki  are  usually  in  talcose  rocks,  and  the  topaz  of  Brazil  has  the  same  origin.  Nephrite,  nr 
jacb,  is  usually  found  in  talcose  regions,  and  is  probably  an  agj^gate  rather  than  a  sin^ile 
mineral  Bloodstone,  plasma,  prase,  and  many  of  the  greemsh  varieties  of  quartz  used 
as  gems,  appear  to  come  mostly  from  this  formation. 

6.     QMartZf  Feldspar,  and  Chlorite. 

Chlorite  slate.  Chlorite  slate  resembles  talcose  slate,  but  has  a 
darker  green  color,  a  less  soapy  feel,  and  is  seldom  so  fissile.  It 
often  abounds  in  octahedral  crystals  of  magnetic  iron,  and  also 
contains,  frequently,  acicular  crystals  of  hornblende. 

A  chforite  slate  from  the  Tyrol,  afforded  Varrentnpp,  Sflica  31*54,  alumina  5*44,  mag- 
nena  41*54»  peroxyd  of  iron  lO-lS,  water  9d^=9Qr02. 

c.     Talc 

Steatite,  Soapstone,  Potstcne.  Steatite  is  nearly  pure  granular 
talc,  and  often  contains  larj^^e  foliated  crystallizations  of  this  mine- 
ral. The  usual  color  is  gray,  or  grayish-green,  which  becomes 
oily  olire-ereen  when  polisbed.  From  its  very  spapjf  &el,  it  is 
uMftUy  called  soapstanc 
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Steatite  forms  large  mountain  beds,  and  is  eztensiyely  used,  on 
account  of  its  iufusibiiity,  for  lining  fireplaces  and  stoves,  and  for 
crucibles  and  furnaces.  It  is  easily  carved  or  turned  in  a  lathe, 
and  made  into  various  ornaments. 

Rensselaerite.  The  Rensselaerite  of  Prof.  Emmons  is  a  smooth, 
compact,  soapy  rock,  from  JeflFerson  and  Sl  Lawrence  Counties, 
N.  Y.    (See  under  Pyroxene,  p.  366.) 

A  magnesian  agalmatolite,  or  figure  stone,  from  China,  lately  ex> 
amined  by  Wackenroder,  appears  to  be  a  similar  compound :  he  ob- 
tained, for  its  composition,  Silica  61*967,  magnesia  33029,  peroxyd 
of  iron  0-740,  water  3-478=99  214.    (J.  f.  pr.  Chem.  xxii,  8.) 

d.    Serpentine,  Feldspar,  Diallage. 

Serpentine  rock^  Euphotide^  or  Diallage  rock.  Serpentine  is  a 
dark  green  rock,  presenting  the  colors  and  characters  given  under 
this  species,  (p.  309.)  When  pure,  it  is  soft  and  easily  carved.  But 
the  rock  varies  much  in  hardness  and  composition,  owing  to  ad- 
mixture with  other  minerals,  especially  diallage  and  feldspar,  and 
sometimes  hornblende.  These  minejrals  are  often  so  intimately 
combined  as  not  to  be  distinguished,  and  in  this  respect  the  rock  is 
like  compact  basalt  and  many  other  igneous  rocks.  An  analysis 
of  a  serpentine  rock  from  Vermont,  by  Dr.  Jackson,  is  given  on 
p.  310. 

When  the  diallage  and  feldspar  predominate,  or  there  is  little  or 
no  serpentine  present,  the  rock  is  called  diallage  rocky  or  euphotide^ 
a  variety  of  Magnesian  Rock,  into  which  serpentine  often  passes. 

The  mineral  ^aOage  is  often  disseminated  thnmgb  serpentine  in  olive-green  folia* 
Chromic  iron  and  asbestus  are  also  common  in  this  rock.  Other  serjMntine  minerals 
axe  the  following:  Schiller  spar,  Brucite,  magnesite,  kerolite,  picrosmine,  Sanssiirite, 
pyroxene,  hornblende,  Clintomte,  Dolomite,  apatite,  idocraae,  Dmenite,  magnetic  inm 
ore,  &c. 

IV.    CRYSTALLINE  LIMESTONES. 

Granular  Limestone.  Granular  limestone,  often  called|  also, 
primary  limestone,  consists  of  crystalline  grains,  which  ^ive  a 
glistening  lustre  and  a  granular  fracture  to  the  rock,  in  which  re- 
spect it  differs  from  ordinary  compact  limestones.  Common  white 
marble,  used  for  building,  as  a  material  for  monuments,  &c»  is 
granular  limestone  ;  and  the  varieties  clouded  with  gray,  grayish- 
brown,  bluish,  yellowish,  or  reddish  colors,  constitute,  when  pol- 
ished, the  clouded  marbles  in  common  use.  The  finer  varieties, 
with  the  pure  white  color  and  transparency  of  loaf-sugar,  are  used 
in  statuary,  and  called  statuary  marble.  Lunl  and  Carrari  in  Ita- 
ly, are  its  most  noted  localities. 

Dolomite.  Dolomite  has  the  same  characters  as  common  ox 
granular  limestone,  but  instead  of  being  pure  carbonate  of  lime,  it 
contains  about  46  per  cent  of  carbonate  of  magnesia.  It  is  commonly 
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more  friable  or  crumbling  than  pure  limestone,  and  less  durable  as 
a  building  material,  yet  is  extensively  used.  (For  analyses,  see 
p.  248.) 

The  Granular  limestone  often  contains  mka,  talc,  <Hr  other  impurities,  and  the  oloaded 
colors  above  noticed  are  owing  to  these  disseminated  minerals.  Asbestus,  tremoHte,  and 
scapolite  are  also  yeiy  common  minerals  in  this  formation.  Other  mineral  species  af- 
forded by  it  are  as  ioDows :  Apatite,  cJiondodrite,  pyroxene^  toormaline,  ^ene,  spinel, 
dysldte,  tabular  spar,  qvartz,  feldspar,  petalite,  spodumene,  corundum,  zircon,  epidote, 
garnet,  beryl,  idocrase,  diaspore,  graphite,  Clintonite,  heavy  roar,  strontianite,  celestine, 
spathic  iron,  fiuor,  pyrallolite,  rutile,  Franklinite,  red  zinc  ore,  Ilmenite,  antimony,  realgar, 
ores  of  iit>n,  &c. 


IL    UNCRYSTALUNE  SEDIMENTARY  ROCKS. 

I.  CONGLOMERATES,  SANDSTONES,  AND  SHALES. 

1 .  Cofiglomeraies.  Conglomerates  consist  of  fragments  of  roeks, 
either  rolled  or  angular,  cemented,  in  general,  by  silica,  lime,  or 
iron.  When  the  fragments  are  rolled  pebbles,  the  rock  is  called  a 
pudding  stone  ;  when  angular,  a  breccia. 

These  rocks  c^e  also  called  siliceous  conglomerates,  when  com- 
posed of  quartzose  materials ;  granitic  con^omerates,  if  composed 
of  granite  fragments ;  calcareouSj  coral,  or  shell  conglomerates,  if 
the  fragments  are  of  limestone,  corals  or  shells ;  basaltic,  if  of  ba- 
saltic rock  ;  volcanic,  if  of  any  volcanic  rock ;  pumiceous,  if  con- 
sisting of  pumice  fragments.  The  Potomac  marble,  of  which  the 
columns  in  the  Hall  of  Representatives  at  Washington  consist,  is 
an  example  of  a  calcareous  conglomerate.  The  fragments  are 
water-worn  pebbles  of  limestone,  cemented  by  lime. 

Millstone  grit  is  a  conglomerate,  consisting  of  siliceous  sand 
and  quartz  pebbles,  firmly  cemented  tc^ether.  On  account  of  the 
hard  and  ^tty  nature  of  the  materials  and  firnmess  of  the  aggre- 
gation, this  rock  is  often  used  for  millstones,  though  inferior,  for 
this  purpose,  to  Buhrstones. 

2.  Sandstones.  Sandstones  consist  of  agglutinated  or  cemented 
sand.  They  are  generally  siliceous,  that  is,  consist  of  quartz  sand, 
but  are  sometimes  composed  of  granite  sand.  They  are  of  various 
colors,  firom  pure  white  to  dark  shades  of  red  and  brown.  Red 
sandstone,  when  fine-grained  and  compact,  is  sometimes  cMed  free- 
stone. 

Sandstones  vary  in  hardness,  from  that  of  the  solid  quartz  rock, 
to  a  soft,  friable  stone,  too  imperfectly  compacted  to  bear  handUng. 
The  harder  varieties  make  a  durable  building  stone.  The  softer, 
if  not  too  friable,  have  the  advantage  of  being  easily  quarried,  and 
as  the  surfiic6  generally  hardens  on  exposure,  they  are  extensively 
used  in  building.  A  fine,  even-grained  sandstone  is  used  for  grind- 
stones and  coarse  whetstones. 
75 
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Flexible  Sandstone.  This  is  a  more  curious  than  useful  variety 
of  sandstone,  from  Villa  Rica,  South  America.  It  splits  out  in  thin 
layers  or  slabs,  which  bend  in  the  hand  by  their  own  weight  The 
flexibility  is  scarcely  perceptible  in  small  hand  specimens,  but  when 
a  foot  or  more  in  length,  they  may  be  curved  like  a  bow,  widiout 
breakin£[. 

Argillaceous  sandstones  contain  more  or  less  clay.  As  the  clay 
predominates,  the  rock  becomes  more  and  more  slaty,  and  passes 
into  an  argillaceous  shale,  or  clay  slate. 

Other  rocks  consist  of  coral  sand,  shell  sand,  basaltic  sand,  &c^ 
and  these  may  be  called,  for  distinction,  scmd  rocks  ;  as  coral  sand 
rocky  basaltic  sand  rock,  &c. 

Sandstones  are  of  various  ages,  and  have  been  distinguished 
among  G^logists,  accordingly,  by  different  names;  as  old  red 
sandstone,  new  red  sandstone,  variegated  sandstone^  molasse^ 
green  sand,  &c.,  for  the  particular  characters  of  which,  reference 
may  be  had  to  Geological  Treatises.  The  greeo  particles  in  the 
green  sandoixh^  chalk  formation,  are  noticec^  and  analyses  given, 
under  Oreen  Earth,  page  526.  ' 

Tnfa.  Tufa  is  a  name  applied  to  rocks  consisting  of  volcanic  or 
basaltic  sand,  earth,  or  pebbles.  The  term  trass  is  given  to  a  rock 
in  volcanic  r^ons,  composed  of  volcanic  mud  ;  and  peperino  to  a 
fine-grained  volcanic  tufa.  Pozzualana  consists  of  minute  parti- 
cles of  scoria,  partially  decomposed,  and  imperfectly  cemented.  It 
makes  a  water  cement  with  lime. 

The  following  minerals  occur  in  sandstones :  Gypsum,  anhydrite,  common  salt,  cale 
spar,  celestine,  heavy  spar,  spathic  iron,  peari  spar,  boracite  and  Rhodozitc  in  gypaiin 
fa«d8,  quartz  crystals,  chalcedony,  coal,  ores  of  iron,  lead,  copper,  zinc,  and  mercmy. 

3.  Shale,  or  day  slate.  Shales  are  rocks  consisting  mostly  of 
clay,  and  having  a  slaty  structure.  We  have  already  noticed  a 
variety  of  argillaceous  rock,  from  which  roof  and  writing  slates 
are  obtained,  under  Argillite,  a  rock  which  passes  into  mica  slate, 
and  belongs  to  the  same  series  :  it  is  sometimes,  however,  scarcely 
distinguishable  from  the  shales,  except  in  its  more  evenly  fissile 
character.  The  colors  of  shales  are  various,  generally  dark  bhie 
or  black,  but  also  dull  shades  of  brown,  yellow,  green,  and  gray. 

Alum  slate  is  a  shale  containing  iron  pyrites,  the  decomposition 
of  which  gives  rise  to  alum,  which  often  appears  as  an  efflorescence 
on  the  surface  of  the  rock,  or  in  thin  seams  between  the  layers. 
The  alum  is  sometimes  a  potash  or  soda  alum,  but  often  a  simple 
sulphate  of  alumina,  (feather  alum,)  or  an  iron-alum,  (sulphate  of 
alumina  and  iron.) 

Bituminous  shales  have  a  black  color,  and  are  impregnated 
more  or  less  with  bitumen,  or  bituminous  coal. 

Gray  wacke  is  a  name  given  to  some  of  the  older  shales  in  the 
Geological  series,  and  also  to  the  sandstones  that  accompany  them. 

Clay.    The  nature  and  uses  of  clay  are  well  known.    Potter's 
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and  pipe  clay  are  the  finer  white  varieties,  which  contain  no  iron, 
and  on  this  account  do  not  burn  red.  like  common  briek  clay^  or 
loam.  Kaolin,  or  porcelain  clay,  has  been  already  noticed.  Com- 
mon day  is  a  mixture  of  alumina  and  siliceous  sand,  and  ordinarily 
contains  20  to  35  per  cent,  of  the  former,  with  8  to  10  per  cent,  of 
iron.  Lime  is  sometimes  present,  in  which  case  it  is  properly  a 
marl,  and  is  unfit  for  pottery  or  brick  making. 

Ftdler^s  earth  is  a  white,  grayish,  or  greenish-white  earth,  having 
a  soapy  feel,  which  was  formerly  used  for  removing  oil  or  grease 
from  woollen  cloth.  It  falls  to  pieces  in  water  and  forms  a  paste 
which  is  not  plastic.  Thomson  found  a  variety  of  it  to  consist  of 
Silica  4400,  alumina  23*06,  lime  408,  mi^esia  2*00,  protoxyd  of 
iron  2*00=10019.    G.=2-448. 

Lithomarge,  (Steinmark  of  the  Germans,)  is  a  compact  clay,  of 
a  fine,  smooth  texture,  and  very  sectile.  Its  colors  are  white,  gray- 
ish, bluish,  or  reddish-white,  or  ochre-3rellow,  with  a  shining  streak. 
G.=2*4— 2*5.  The  Thiesite  of  Thomson  is  a  white  lithomarge,  from 
the  new  red  sandstone  on  the  banks  of  the  Tweed.  It  is  said  to 
make  good  slate  pencils,  (Thom.  Min.  i,  244.) 

Tripoli  is  a  fine-grained  earthy  deposit,  having  a  dry,  harsh  feel, 
and  a  white  or  grayish  color.  0.=1*857.  It  contains  80  per  cent, 
of  silica,  mostly  derived,  as  Ehrenberg  has  shown,  from  the  casts  of 
animalcules,  and  is  used  as  a  polishing  material. 

Septaria.  Septaria  is  a  vague  term  in  Mineralogy,  and  is  usually 
applied  to  any  concretionary  nodules  imbedded  in  clay  or  sand.  It 
properly  includes  only  certain  concretions  which  are  subdivided 
by  seams  into  small  areas.    The  name  is  from  septum^  a  division. 

Pipe  stone,  Catliniie.  The  pipe  stone  of  the  North  American  ^ 
Indians  is  usually  a  variety  of  clay  stone,  or  argillite;  occasion- 
ally soapstone,  or  serpentine.  In  Northern  Oregon,  it  is  a  compact 
argillite,  of  a  grayish-blue  or  grayish-black  color ;  a  specimen  from 
this  region,  aneAyzed  by  Thomson,  afforded  Silica  56*11,  alumina 
17*31,  magnesia  0*20,  peroxyd  of  iron  6*96,  soda  12*48,  lime  2*16, 
water  4*58=99*80.  G.=2*607.  (Min.  i.  287.)  A  red  claystone,  from 
the  Coteau  de  Prairies,  highly  prized  by  the  Indians  of  that  region 
as  a  material  for  pipes,  has  been  named  Catlinite,  by  Dr.  C.  T. 
Jackson,  who  analyzed  a  specimen  with  the  following  result :  Silica 
48*2,  alumina  28*2,  magnesia  6*0,  peroxyd  of  iron  5*0^  oxyd  of 
manganese  0*6,  carbonate  of  lime  2*6,  water  8*4,  loss  (probably 
magnesia)  1.  (Sill.  J.  xxxv,  388.)  It  is  allied  to  agalmatolite,  and 
is  an  aggregate,  or  rock,  and  not  a  simple  mineral. 

II.   COMPACT  LIMESTONES. 

Compact  limestones  are  opaque  rocks,  without  nmch  lustre,  easily 
scratched  with  a  knife,  and  effervescing  freely  with  an  acid.  Gray, 
grayish-blue,  and  black,  are  common  colors,  and  shades  of  light 
yellow,  brown,  and  cream-color,  sometimea  occur.    All  these  va- 
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rieties  admit  of  a  good  polidi,  and  constitute  the  common  maibles 
in  use.  The  colors  are  sometimes  veined,  or  clouded,  producing 
marbles  of  great  beauty. 

Bird's-eye  marble  is  a  slate-colored  rock,  with  disseminated  crys- 
talline points.  It  is  abundant  in  Western  New  York.  Shell  mar- 
ble consists  largely  of  fossil  shells,  and  encrinal  marble  of  the 
joints  of  encrinites.  Luma^helle^  or  fire  marble,  is  a  shell  marble, 
presenting  internal  reflections  of  brilliant  iris  or  opal  hues,  pro- 
ceeding from  the  surfaces  of  some  of  the  imbedded  shells.  Ruin 
marbU  presents  tracings  in  brown,  on  a  grayish-yellow  gnnmd, 
which  represent  scenes  of  castles,  towers,  or  cities,  in  ruins.  These 
markings  proceed  from  the  infiltration  of  iron. 

The  foOowm|r  mizienk  occur  in  compact  limeitooe :  Calc  spftr,  peazl  spar,  Pdonuie, 
■pathic  iroo,  celeatiiie,  Strontianite,  heafj  spar,  Witberite,  gypsum^  anhydrite,  floor, 
quartz,  opal,  ores  of  lead,  iron,  copper,  zinc,  &c 

Magnesian  limestone.  Compact  limestones  often  contain  a 
large  amount  of  magnesia,  and  are  then  called  magnesian  lime- 
stones. This  term,  however,  is  usually  restricted,  by  Geolc^ists,  to 
one  of  the  secondary  limestones  above  the  coal  formation.  The 
limestones  of  our  coimtry  sometimes  contain  30  to  40  per  cent  of 
carbonate  of  magnesia. 

Hydratdic  limestone.  This  variety  is  an  impure  limestone, 
containing  a  variable  quantity  of  clay  or  silicia,  and  sometimes  a 
large  proportion  of  magnesia.  The  French  varieties  afibrd,  on 
analysis,  but  2  or  3  per  cent  of  magnesia,  and  10  to  20  per  cent  of 
clay,  or  silica  and  alumina.  Our  own  hydraulic  limestones  contain 
20  to  40  per  cent  of  ma^esia,  and  12  to  30  per  cent  of  silica  and 
9  alumina,  or  clay.  A  variety  worked  extensively  at  Rondout,  N.  Y., 
afforded  Prof.  Beck,  Carbonic  acid  34*20,  lime  25*50,  magnesia 
12*36,  silica  16*37,  alumina  913,  perozyd  of  iron  2*26,  bituminous 
matter,  moisture,  and  loss  1*20.    (Min.  N.  Y.  p.  78.) 

The  property  of  hardening  under  water,  which  the  lime  from 
this  rock  possesses,  appears  to  be  due,  principally,  to  the  silica,  at 
silica  and  alumina,  in  its  composition.  The  silica  is  in  a  finely  di- 
vided state,  disseminated  uniformly  through  the  lime,  and  is  thus  in 
a  favorable  condition  to  combine  with  the  lime  at  once,  when  water 
is  added.  The  stren^h  of  common  mortar  depends  on  the  forma- 
tion of  a  silicate  of  lime  (or  of  lime  and  alumina)  from  a  combina- 
tion of  the  lime  with  the  sand  (silica)  that  is  addea«  and  the  quality 
of  the  mortar  may  be  improveoi  by  selecting  the  cleanest  9X\idi  finest 
sand. 

Chalk.    Chalk  is  a  white  earthy  limestone. 

Oolitic  UmestonSy  or  OoUte,  consists  of  minute  rounded  grains, 
like  tile  s^wn  of  a  nsh  in  size,  whence  the  name,  from  cjov,  an  eg^. 

Other  limestones  are  distinguished  by  the  Geologist,  as  mountam 
limestone,  lias  limestone,  carboniferous  limestone,  and  in  our  own 
country,  Trenton  limestone,  Niagara  limestone,  4&c. :  but  the  dis- 
tinctions depend  on  difference  in  geological  age,  and  not  oo  mineral 
characters. 
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Travertine^  calcareous  tufa.  Travertine  is  a  recent  calcareous 
deposit,  formed  from  waters  charged  with  carbonate  of  lime,  by 
the  gradual  deposition  of  the  lime.  Extensive  beds  of  hard  lime- 
stone are  occasionally  thus  formed.  The  softer  deposits  of  a  chalky 
nature,  are  called  calcareous  tufa.  They  are  common  in  lime- 
stone caverns. 

Marl.  The  term  marl  is  often  applied  to  any  friable  clay,  or  loam, 
especially  if  used  for  fertilizing  land.  The  green  sand  in  New 
Jersey  is  commonly  so  called.  But,  strictly,  the  term  includes  only 
a  calcareous  clay,  or  earth,  or  beds  of  earth  containing  recent  shells. 
The  proportion  of  calcareous  matter  in  marts,  varies  from  10  to  90 
per  cent.  Indurated  marl,  as  the  name  implies,  is  a  consolidated 
marl,  which  consolidation  may  take  place  from  cementation  by 
lime  or  iron. 
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PART  IX. 

MINERALOGICAL  BIBLIOGRAPHY. 


The  following  is  an  abstract  of  a  more  extended  manuscript 
catalogue  of  mineralogical  works,  collected  from  various  sources, 
by  the  author.  The  arrangement  is  chronological,  each  author 
receiving  his  place  in  the  list,  withthedateof  his  first  printed  work. 

FOREIGN. 

Plum  seeundi,  ^Cail)— Naturelis  Kstoria.    Fint  printed  in  large  foL  at  Venice,  1469. 

Numerous  editions  of  this  work  have  appeared  since,  at  yarioos  times  and  places. 
Alberti  Ma^ni  Fhilosophorum  mazimi  de  MineraHbus ;  libri  V.  Potam,  1476. 
— —  De  Mineralibos  ct  rebus  metallicis ;  libri  V.  8va  1541,  1569. 
Agricola,  6.— De  Re  metallica,  Libri  XI. ;  et  de  Nature  FossiHum,  Libri  X.  FoL  BonScr, 

1546.    Reprinted  at  Tarious  times  and  places  since. 
Boetius  de  Boot — Gemmarum  et  Lapidum  historia,  quam  dim  edidit  Ana.  B.  de  Boot, 

postea  Adrianus  ToUins  recensuit    Tertia  Edit  longe  pm^tissima.    Cm  accedunt 

Jo.  de  Laet,  de  gemmis  et  lapidibus  Libri  IL,  et  Theophresti  liber  de  Lapidibus.  Sto. 

Lu^dufd  Batavorum,  1647. 
libavii,  (Andr.) — Singiilarium  Libr.  IV.  quorum  I.  et  IIL  de  metallis  lapidibus,  et  fiissifi- 

bus.  Sva  Franco/,  1549,  also  in  1601. 
Encelins,  Christ — De  re  metallica :  Libri  III.  8va  Drancof,  1551 ;  also  in  1552  and 

1557. 
Theopfarasti,  (Eresil) — Opera  omnia,  Grece,  cura  Camotii  edidit  F.  Turisanus.  8ro.  Ve- 

netiit,  apud  Aldi  filios,  1552.    Various  editions  have  appeared  since. 
Gesneri,  (C.) — De  omni  rerum  fbesilium  genere,  gemmis,  lapidibus,  metallis,  dec  8vo.  7V- 

^ttrt,  1565. 
Fabricius,  G. — De  metallicis  rebus  et  nominibus  obs.  var.  erud.  qmbus  ea  potissimam  ex- 

plicantur  que  G.  Agricola  pneteriit  6va  Tiguri,  1566. 
CiMalpin,  A^De  re  metaUica.  4to.  Roma,  1596. 
Avicennie  Opm.    Ronut,  1593.     Venetiis,  1608. 
Aldiovandi  (iTlyssis)  Opera  omnia.  13  vds.  foL  with  several  thousand  wood  cots.    Bom- 

fM,  1599—1668. 
Ferrante  Inqientor. — De  fossilibus  opusculnm.  4to.  Namolif  1610. 
Cassius,  Bernardus. — De  Mineralibus,  650  pp.  foL  Lugauni,  1636. 
Laet,  Ja  d& — ^De  Gemmis  et  Lapidibus,  LAk  II.  Gr.  et  Lat  Paris,  1647. 
LoveQ,  Robert — Fanzoologicomineralogia,  or  a  history  of  animals  and  minerals.   IShmu 

Oxford,  16^1. 
Johnson,  J^ — ^Notitia  Rep^ni  mineralis,  sive  Catalogus  subterranecnnm  cum  pnecipuis  <fif- 

ferentiis.  l2mo.  Lipna,  1661. 
Kircheri,  ( Athanasii.h-'Mundus  subterranem  in  Libroe  XII.,  digestus.  2  vols,  in  I ;  with 

plates  and  portraits  of  Kircher  and  Fope  Alexander,  foL  Amsterdam,  1665. 
Konig,  Em. — Regnum  Minerale,  phjsice,  medice,  anatomice,  chemice,  invostigatum,  per- 

scrutatum,  eratom.  4to.  BmOmt,  1686 ;  also  in  1703. 
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Hiaeme,  UrixuL— Kort  Anlednin^  tU  Sskilfige  Malm  och  Berguten,  Mineraliflny  etc ; 
eftersporjande  och  angifvande.    Stockholm,  1694. 

Gulidimni^-De  Salibos  dissertatio  phjsica,  medico-mecbanica.     Venetii*,  1705. 

Chambon. — Trait6  des  Metauz  et  dee  Mm6raux.  ]^o.  Paris,  1714. 

Henckd,  J.  Ft.— Pyritolopa.  8va  Lipna,  1725. 

Idea  ^netalia  de  Lapidum  ongine.  8va  Dresd.  et  Lips,  1734. 

In  Mmeralona  rediyiyuB.  8va  Dresdm,  1747. 

Woodward,  Dr.  J. — xoBsils  of  all  kinds  digested  into  a  method  suitable  to  their  mutual  re* 
latioQ  and  affinity.    With  plates.    London,  1738. 

An  attempt  towards  the  Natural  History  of  the  fossils  of  England,  in  the  collec- 
tion of  J.  Woodward.  2  vols,  8vo.    London,  1728. 

Bromel,  Ma^.  von. — Inledning  til  nodig  Kundskap  om  Bergarter,  Mineralier,  Metaller, 
samt  Foemlier.  8Ya  Stockholm,  1730. 

Swedenborgiua  (Bhnanuel.) — Opem  Philoeophica  et  Mineralia.  3  vols,  ibl,  with  numer- 
ous plates.  Paris,  1742. 

LmnsBus,  C— Systema  Nature  nye  tria  regna.  Bd.  I.  fol.  Lugd.  Sat,  1735.  Ed.  XU, 
Holmias,  176d. 

Bouguet<---Snr  le  formation  des  sels  et  des  crvstauz.  l2nK>.  Paris,  1729. 

B'Argenville,  A.  J.  Desalliers — LUistoria  NatureUe  ^claircie  dans  deux  de  ses  parties 
principales,  La  lithologie,  et  La  Conchylioloffie.  Roy.  4ta,  with  numerous  plates.  Pa* 
ris,  1742. 

Pott,  J.  R — Chemische  Untersucfaungen,  welche  TomehmHch  yon  der  litheognosie  han- 
debi.  4to.  Potsdam,  1746  ;  also  mi— 54  and  1757. 

— Lithepgeognoaie,  ou  examen  chymique  des  pierres  et  des  Terres  en  general.  Paris, 
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Drapiez. — Miii6ialogie  Usuelle.  504  pp.  ISinou  Paris^  1826. 
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Necker. — Le  regne  mineral  ninen^  aoz  in^thodes  de  T  Idstoire  natoreUe.  2  vols,  in  6tow 

of  above  400  pagea  each.  Pari$,  1835. 
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Karr.— Gnmdxtkge  der  okooom-teehischen  Minendogie.  8va  1836. 
Hoehsteller. — Populare  Mineralogie.  12  pi  8vo.  1836. 
Levy,  A. — Description  of  a  CoDectioD  of  Minerals  made  by  H.  Heoland.  3  vols,  with  an 
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8vo.  Berlin,  1841. 
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Fuehs. — ^Vorlesunffen  Ober  Biineralogie. 
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Edinburgh  Philosophical  Journal,  by  Brewster  and  Jameson.  14  vols.  Edinh,  1819 — 1896. 
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Annaks  deChimie.  96  vols.  Pari$,  1789—1815. 
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Rammelsbeig's  Cbemioal  Mineialogy. 
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Arts  and  Sciences,    p^  5^15.  8vo.  JV2w>  if  atwi,  1811. 
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*Hiomas  Thomson. — Sjrstem  of  Chemistry,  in  4  vols.  8va,  the  3d  contaimng  a  treatise 
on  Mineralogy.  Edited  by  Thomas  Cooper,  fixim  the  5th  London  edition.  PhUadel' 
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York,  1819.  Contains  analyses  of  Dolomite  from  Kingsbridge,  and  Sulphate  of 
Bajytes  from  Scoharie,  by  T.  ol  E.  Gaillard,  and  S.  S.  Crasque,  of  South  Carohna,  and 
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*  Reprinted  htsiga  works  are  indicated  by  an  asterisk. 
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V  sachusetts,  made  and  published  by  order  of  that  State.  700  pp.  8vo.  Amhertt^  1833. 
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Book.  Reprinted  with  additions  fiom  the  Loooian  edition,  by  Walter  R.  Johnson.  12iiiol 
PhUadelphta,  1836. 
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Lewis  reuchtwanger. — ^Treatise  on  Gems.  8va  New  York,  1838. 

^Joshua  Trimmer. — Practical  Geology  and  Minerak)gy,  with  instructions  for  the  qualita- 
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E.  Hitchcock. — Geology  of  Massachusetts ;  830  pp.  4to.  }n  2  vols.  Amherst  and  NorAn^ 
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with*  a  description  of  the  proposed  species  Lincolnite,  (p.  662,)  and  analyses  of  lime- 
stones, iron  ores,  marls,  green  sand,  Slc 

Lewis  C.  Beck. — Mineralogy  of  New  York  ;  536  pp.  4to.  with  numerous  lithographs  and 
figures  of  crystals.  Albany,  1842.  A  verv  complete  treatise  on  the  minerals  of  the 
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ADDENDA, 


iijNiteitfo.— tA  ralphato  of  the  pttoijd  of  iron  fiom  Mendon  and  Anteuil,  pocoliar  in 
ecmtaining  but  little  watflr.    Coofontiaa,  wscofrdtng  to  M.  Meillet,  Sulphurio  acid  49*9Q« 

perozyd  of  iron  5330,  and  water  3'96«10O16,  leading  to  the  formula  2F3S'  +  3H. 
It  ocean  in  small  friable  nodules,  or  balls,  of  a  dear  ydtow  color,  disseminated  in  an  ar- 
gillaceous bed,  associated  with  the  plastic  day.  It  had  been  tsJcen  for  hydrate  of  iron. 
(Ann.  dee  Mines,  4e.  ser.  iii,  806.) 

BUmuthic  Oalena, — ^Tbe  ore  of  bismuth  oocuirinf  at  the  Ldiec  lead  mines  of  Ihlaine, 
has  been  chemically  examined  by  A.  A.  Hayes,  and  found  to  be  a  bismuthic  galena,  or  a 
mixed  sulphuret  of  lead  and  bismuth.  Physkally  it  scarcely  difTera  ftom  nne-grained 
galena.    (A  A.  Hajres,  in  a  priyate  communicatimi  to  the  autW.) 

BramcMie. — Branchite  is  a  remnous  substance,  souMwhat  resembling  Scheererite,  horn 
a  deposit  of  brown  coal  in  Tuscany.  It  is  colorless  and  transparent,  without  smell  or 
taste,  and  has  a  greasy  foeL  G.»1'00.  It  fuses  at  167<>  F.,  and  does  not  crystallize  on 
cooling,  in  which  respect  it  di£^  from  Scheererite.  {8am,  Leonh.  und  Bronn.  N.  Jaihb. 
1842,  p.  459.) 

Cobalt  Bloom  and  Cobalt  Ochre. — Kersten  finds  that  a  cobalt  bloom  firom  a  mine  near 
Schneeber?,  has  part  of  the  oxyd  of  cobalt  rotlaced  by  lime :  he  obtained,  on  analysis. 
Arsenic  acid  38^0,  piotoxyd  of  cobalt  3919,  hme  8-00,  water  23*90.  He  suggests  that 
it  may  be  iden^cal  with  the  Roaelite  of  Levy,  (p.  273.)  It  occurs  in  small  miplanted 
globules  of  a  deep  rose  red  color,  haying  a  radiated  structure  and  a  diusy  surface.  The 
protoxyds  of  nickel  and  iron  often  replace,  in  the  same  manner,  part  of  the  oxyd  of  ea» 
bait  The  cobalt  ochre,  or  arsenite  of  cobalt,  (see  p.  2740  from  a  mine  near  Schneeberg, 
afforded  Kersten,  Arsenous  acid  51-00,  arsenic  acid  19*10,  protoxyd  of  cobalt  16*60,  ^<^ 
oxyd  of  iron  2*10,  water  11*90,  with  a  trace  of  oxyd  of  nickel  and  sulphuric  acid.  Ker- 
sten supposes  both  theee  salts  to  haye  proceeded  irom  the  decomposition  of  gray  cobalt, 
but  considers  the  cobalt  bloom  as  a  crystallization  from  a  solution  of  arsenate  of  cobalt, 
while  the  ochre  is  merely  the  immediate  result  o(  the  oxydation  of  the  cobalt  ore.  (Pogg. 
Ix,  251,  1843.) 

Haydenite, — ^In  the  analysis  of  this  mineral  by  B.  Smiiman,  Jr.,  (p.  526,)  the  iron  was 
estimated  as  protoxyd,  from  the  excess  found  in  the  analysis,  (103*355.)  But  Mr.  E^- 
man  states,  (Silliman's  Jour.,  xlyi,)  that  there  is  reason  to  betieye  that  the  lime  miffht 
haye  been  in  excess ;  and  aUowing  for  this,  and  taking  the  iron  as  peroxyd,  he  de- 
duces the  fbnnula  (Ca,  Mg.  k)  Si-h(Al,Fe)Si^+3H,  which  is  identical  with 
that  given  fbr  some  chabazites,  (from  Parsborougfai)  exciting  half  the  laoportion  of  water. 
(See  page  559.) 

Hydrous  Pyrites,  (Wasserkiei  of  the  Germans.)— Berzelius  remaiia  that  it  is  improba- 
ble that  the  water  in  this  yariety  of  pyrites  is  in  chemical  oomlnnation,  as  has  been  suff- 
gested  by  Glocker,  (see  p.  47^)  It  has  not  been  obseryed  crystallized.  (Arsber&t,  1843, 
p.  200.) 

Iceland'  Miner  alt. — The  following  new  species  from  Iceland  are  proposed  by  Foroh- 
hammer,  in  the  Skand.  Nat  Samm.  i  Stockholm,  July,  1842.  lAme-OUgocUue,  (Haynef- 
jordit,  or  Kalkoligoklas  of  Forchhammer,)  occurs  with  pyroxene  and  titanic  iron  at  Hay- 
neQord.  It  is  a  colorless  mineral,  apparently  oblique  rhomboidal  in  its  crystallization,  oon- 
sisting  of  Silica  61*22,  alumina  23*32,  peroxyd  of  iron  241,  lime  8*82,  magnesia  0*36, 
soda  2*56,  with  «  frooe  of  potMii.    KfimimgiU  is  an  emerald  green  salt  of  eopper,  from 
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Kiisarif,  oonfiitiny  of  Sulphuric  acid  16-88,  ozjd  of  copper  67*75,  water  ISfel,  ozyd  of 
iron  and  alumina  0*56.  Bmuiite  it  a  fddspathic  ydcanic  rock,  from  Baulaberget,  oonaat- 
ing  of  Silica  76*65,  alomina  11*57,  lime  0*05,  magnesia  0*20,  potash  3*26,  soda  3*73, 
protozyd  of  iron  0*63»s99-09.  G.a2-623.  It  is  usually  mij»d  with  qoartx.  KraiUu'm 
a  kind  of  pearisCone,  occurring  in  the  form  of  globules,  of  a  red  color,  with  a  conoentrie 
■tnieture  and  colunmar  fracture,  imbedded  in  oEsidian.  &=e2-389.  Compoeitioo,  Sifiea 
71-83,  alumina  13-49,  pwMvd  of  inm  4-40,  lime  1*98,  magnesia  0-17,  soda  5-56,  potarii  a 
lrseeslOO-43.  It  is  from  firafhtinnabroggr  in  Iceland.  (Arsberat  af  Ben.,  1843,  pp. 
189—192.) 

A  Recent  Iron^Zeolite. — Tliis  mineral  forms  incmstations  two  or  three  lines  thick  upon 
gneiss,  in  the  punp- wells  at  the  Himmelsfurst  mine,  near  Frejberg.  1^^  have  a  fibroos 
or  steOate  fracture,  and  are  strongly  adherent  to  the  rock.  0.»S-28.  H.  above  that  of 
gypsum.  Composition,  Silica  18*98,  peroiyd  of  manganese  25*01,  perozyd  of  iron  22^, 
water  33'00c=>99'69.  The  waters  of  the  mine  holding  sulphate  of  iron  in  solutioii,  re- 
maining for  some  time  in  contact  with  floor  spar  and  silica,  become  in  some  way  chsirged 
with  fluo-silicic  acid ;  on  reaching  the  air,  the  iron  and  manganese  axe  soperozydixed* 
and  the  salts  deposited  as  a  hydrous  metallic  silicate.   (Kertten,  J.  t  pr.  Cbem.  zzii,  1.) 

KammertriU, — ^This  new  species,  from  Bissersk  in  Siberia,  has  been  instkuted  by  Nor- 
denskiold,  and  named  in  honor  of  the  Bfineralogist  M.  Kammsrcr.  It  occofb  akng  wi& 
chromic  iron,  in  six-sided  prisms,  having  a  perfect  cleavage,  and  within,  neariy  the  reddidJi 
violet  color  of  lq>idoIite.  G.=»2-76.  fl.=^.  Before  the  Uowpipe  it  exfohates  a  little, 
and  gives  out  water,  without  melting  even  on  the  edges.  Composition,  according  to 
Hartwall,  Silica  37*0,  alumina  14*2,  oxyd  of  chrome  1-0,  magnesia  31*5,  lime  1*5,  prot- 
ozyd  of  iron  1*5,  water  13*0.  Benelius  remarks  that  this  mineral  resemUes  the  Hydrar- 
giuite  of  Rose,  from  Achmatowsk,  (see  p.  304  of  this  treatise,)  and  is  also  very  near  Ko- 
bell's  pyrosclerite,  (see  p.  530.)     (Act  Soc  ScL  Fen.  i,  483  ;  Arsberat,  1843,  p.  193.) 

Leonhardite* — Resembles  Laumonite  in  most  of  its  characters,  and  may  be  identical 
with  it.  The  primary  is  given  as  an  oblique  rhombic  prism,  with  M :  M==96^  30^,  and 
P:  M=114o  and  640.  H.=3— 5-5.  G.=2*25.  Color  white,  or  with  a  yclfowish  or 
brownish  tinge.  Whitens  and  crumbles  on  exposure  like  Laumonite.  Composition,  ac- 
cording to  Delffand  Babo,  Silica  5500,  ahunma  2406,  lime  10*50,  water  and  loss  12*30. 
(Pogg.  Ann.  1843.) 

Monradite. — Monradite  is  allied,  in  composition,  to  picrosmine.  It  is  a  pale  yeOowiA 
mineral,  verging  on  red,  with  the  hardness  neariy  of  feldspar,  a  vitreous  lustre,  and  the 
specific  gravity  3*2673,  occuiring  massive,  but  with  one  distinct  and  another  imperfect 
cleavage,  promicing  planes  inclined  to  each  other  at  an  angle  of  130^.  It  foses  before  the 
blowpipe,  giving  out  water.  With  borax  it  afibrds  a  glass  colored  with  iron.  Composi- 
tion, acconiing  to  Erdmann,  Silica  56*17,  magnesia  31*63,  protoxyd  of  iron  8*56,  water 
4K)4.    It  b  from  Bergen  in  Norway.    {A,  Erdnumth  K.  V.  Ac  H.  1842,  p  103.) 

Native  Oold, — Native  ^d  has  oeen  observed  in  Tennessee  by  ProU  G.  Troost,  im- 
bedded in  laminated  papbite,  either  in  grains  or  thin  leaves  between  the  folia.  ((7.  Treesf, 
in  a  private  commumcaaon  to  the  author.) 

Oree  of  Cerium  and  Yttrium. — In  these  ores,  Mosander  has  lately  discovered  that  the 
oxyd  of  cerium  is  associated  with  the  oxyds  of  lanthanum  and  the  new  metal  didymium ; 
and  the  oxyd  of  yttrium  with  the  oxyds  of  the  new  metals  erbium  and  terbium.  (Pogg. 
Ix,  297,  311;  1843.) 

Pyroxene. — Hochstetter  has  analyzed  crystals  of  augite  from  Pico,  one  of  the  Axores, 
with  the  following  result:  Silica  50*40,  proto^^d  of  iron  22O0,  lime  21-10,  magnesia  2*40, 
alumina  2-99,  loss  by  ignition  0*30=99*19,  which  is  near  the  variety  Hedenb^gite.  Spe- 
cific gravity=3174.    (J.  fQr.  pr.  Chem.  xxvii,  375.) 

Sillimanite^-'Thia  mineral  has  lately  been  analyzed  by  A.  A.  Haj^  of  Roxbuiy, 
with  nearly  the  same  result  as  obtained  by  Bowen.  (Private  commumcation  to  the  au- 
thor.) 

Uranotantalite,  (p.  438.)^ — ^The  color  of  this  mineral  is  velvet-black. 

Vanadate  of  Lime. — ^This  compound  has  been  observed  by  Ficinusi  disseminated  in  a 
specimen  of  pitchblende,  the  locality  of  which  is  not  known.  It  has  a  brick  red  color,  a 
foliated  structure,  and  a  bright  shimng  lustre.  The  vanadium,  which  some  analysts  have 
detected  in  pitchblende,  (see  p.  439,)  is  sui^ioeed  to  have  corns  from  mixture  with  this 
hitherto  unnoticed  ipecieo.    (J.  t  pr.  Chem.  xzvi,  35.) 


Digitized  by 


Google 


INDEX. 


Abrazite,  333. 
Acadiolite,  341. 
Acaipia  cubica,  503. 

dodecahedra,  503. 

rosea,  504. 
Achates,  414. 
Achirite,  289. 
Achmite,  373. 
Acicular  Bismuth,  501. 


Asrate»411. 
Alanticon,  379. 
Akmit,  373. 
Alabaster,  240. 
Alalite,365. 
Alaonstein,  232. 
Albm,327. 
Albite,  352. 
Alexandrite,  394. 


Acid,  Antimonic  and  antimo-  Allagite,  253,  362. 


nous,  262. 

Arsenous,  314. 

Boracic,  214. 

Carbonic,  212. 

Muriatic,  213. 

Sulphuric,  213. 

Sulphurous,  213. 

Tungstic,  261. 
Aeidum  ^racicum,  214. 

arsenosum,  214. 
Acmite,  373. 
Actinolite,  368. 
Actinote,  368. 
Adamant,  399. 
Adamantine  Spar,  398. 
Adamas  octahcdrus,  399. 
Adiaphan  Spar,  359. 
Adinole,  352. 
Adularia,  348. 
Aer  atmosphericus,  212. 

azoticus,  212. 

carbonicuB,  212. 

fetidus,  212. 

hydrogenicus,  21 1 . 

rouriaticus,  213. 

phosphoricus,  211. 

sulphurosus,  213. 

terrenus,  211. 
Aeihenstein,  257. 
.£rosite,  50& 
^schjnite,  432. 
AftengHmmer,    Diehromatis- 

cher,  318. 
Agalmatdite,  307. 
Agaphite,  346. 
Agaric  mineral,  S43. 


Allanite,  429. 
Allochroite,  382. 
Allogonite,  234. 
Allophane,  303. 
Allophane,  Opal,  531. 
Alluaudite,  271. 
Ahnandine,  382. 
Almandine-ruby^,  396. 
Ahnandine  Spar,  416. 
A]niandu8rhombohednis,416J  Amausite, 
Alum,  Native,  v.  Potash  Al- 
um, 216. 

Ammonia,  217. 

Feather,  215. 

Iron,  217. 

Magnesia,  216. 

Manganese,  217. 

Soda,  216. 
Alnmen  ammoniaonm,  317. 

ferrosum,  217. 

magnesicum,  216. 

manganosum,  217. 

officmale,  216. 

plumosum,  215. 

sodioum,  216. 
Alum-haloide,  333. 
Alumina,  Dihjrdrate  of,  377. 

Floate  of;  334. 

Fluosilieate  of,  401.*^ 

Hydrate  of,  304,  Gihhi 
iU. 

Hydrous  diphosphate 
magnesia  and,  347. 

MeUateof,331. 

Siticate8of,301,375,377, 
37a 


Alumma,    Subphosphate   otf 
233. 

Sulphate  of,  315. 

Trisulphateof,331. 
Alum  Slate,  590. 
Alumstone,  232. 
Alumine  flnat^  aloalinet  23L 

fluatee  siliceuse,  401. 

hydrate  silicififtre,  301. 

magn^s^ie,  395. 

sulfate,  315. 

phosphate^,  333. 
Alumimte,  331. 
Aluminus  rhombohedros,  333. 

terrenus,  331. 
Ahmiocalcite,  414. 
A]unite,333. 
Alunogen,  315. 
Amalgam,  Native,  463. 
Amausite,  348. 
Amazon  Stone,  348. 
Amber,  513. 
Amblygonite,  374. 
Amethyst,  410. 

Oriental,  398. 
Amiant,  368. 
Amiantboide,  368. 
Amianthus,  368. 
Ammonia  alum,  317. 
Ammonia  Muriate  of,  339. 

Sulphate  of,  v,  Maacag- 
nine,  333. 
Ammoniac-salt,  333. 
Amphibole,  368. 
Amphigdne,  338. 
Amphoddite,  356. 
Amygdaloid,  584. 
Analcime,  337. 
Anatase,  433. 
Andalusite,  386. 
Andalusius  prismaticiis,  386. 
of|Andesin,353. 

Andreasbers^te,  381. 
Andreolite,331. 
Anfflarite,  371. 
An^esite,  377. 
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Anhydrite,  241. 

Anhydreus  solphale  of  lime, 

241. 
Ankerite,  249. 
Aoorthite,  354. 
Antbophyllite,  373. 
Hr<ifoas,3]2. 
Anthonderite,  446. 
Antbncite,  519. 
Anthnoomte*  243. 
Anthrax  bitominoiiit,  518. 

lapideoe,  519. 
AntiedriU  330. 
Antigorite,  314. 
Antiinoine  hydro-enlfM,  505. 

natif,  466. 
Antimoiiie  ozid^,  261. 
ozid^  sulfur^,  505. 
sulfur^,  491. 
eulfurtf  nickelifike,  469. 
solfur^  plombo-caprfiSM, 
484. 
AntimoQ,  Gediegen,  466. 
Antimonblende,  505. 
AntimoobKHfae,  261. 
AntimoBf  lanx,  491. 
Aiitimon«tOber,  4€7. 
ADtimonial  copper,  487. 
copper  glance,  485. 
nickel,  469. 
eilTer,  467. 

•nlphiiret  of  silTer,  490. 
Antiinonnicke],  469. 
Antimonophyllite,  262 
Antimonozyd,  261. 
Antimony,  466. 
AraoHcal,  495. 
Gray,  491. 
Native,  466. 
Oxyd  of;  261. 
Plumoee  ore  of,  495. 
Red,  505. 
Sulphwet  of,  491. 
Sulph.of  Silver  and,  490. 
White,  261. 
Andmooy-bairte,  261. 
blende,  505. 
bloom,  261. 
glance,  466,  494. 
AntrmwUte,  521. 
Apatelite,  61& 
A{>atite,  237. 
Aphanesite,  290. 
Aphanite,  582. 
Aphrite,  243, 389. 
Aphrizite,  389. 
Aphrodite,  309. 
Aphthitalite,  222. 
Aplome,  382. 
Apophyliite,  327. 
Aqua  bmpida,  213. 
■nlpliiirioa,  213. 


A^wmuine,  391* 
Araalos  citbieat,  268. 
(tivergent,  271. 
hezagoout,  279. 
pieeiis,26a 
rhombicvB,  269. 
rbomboideoe,  270. 
tnmetricQs,  269. 
Tiridis,  271. 
Arendahte,  379. 
Arfvredaonite,  370. 
Argent  antimonial,  467. 
antimooi€  MiUM,  506. 
en  epi,  486L 
Argent,  461. 
noir,489. 
Bolfoi^,  488. 

antimonif dre  et  copriillre, 
490. 

flexible,  491. 
fragile,  489, 
Aigentalos  cinereot,  298. 
Argentine,  243. 
Argentom  octahedram,  461. 

viTmn,462. 
ArgillaoeoQs  iron  ove,  451. 
AxviUite,  580. 
Ancite,  332. 
Arquente,  463. 
Arragonite,  246. 
Aneoic,  Native,  467. 
fulAir^  jaune,  509. 
sulAir^  rouge,  508. 
Red  solphitfet,  508. 
YeDow  aulpharet,  509. 
White,  214. 
Araenicit,   v.  Pharmacolite, 

239. 
Arsenic  Acid,  214. 
Arvenik«  Gediegen,  467. 
ArMnikantiroon,  495. 
Araenikalkies,  474. 
Ar8enikblathe,2l4,239. 
Araenikeisen,  474. 
Arwnikkiea,  475. 
Araenikkobaltkies,  473. 
Arsenikmangan,  474. 
ArMniknickd,  470. 
AneniUo,293. 
Araeniam  rhombohednnn, 

467. 
Anenoiiderit,  474, 521. 
AiaoDooa  acid,  214. 
oa,  364, 368. 
Asparagna-atooe,  237. 
Asphaltum,  516. 
A^aaialoa  pbytogeneua,  230. 
Asteria,  398. 
AatnluB  rbombicuB,  233. 

ferriferus,  233. 
Atacamite,  293. 
Atlaaen,286. 
Atmoaphane  air,  212. 


Angite,364. 
Aogite-epar,  364—374. 
Augitus,  acrotomus,  368. 

cuspidatos,  373. 

diasomos,  364. 

lithifems,  374. 

phyUinus,  372. 

Ptotens,  368. 

acopilbrmia,  373. 
Au^p]atite,237. 
Auhia,339. 
Aorichalcite,  287. 
Aaripigmcntom,  509. 
Annitetturite,  466. 
Aoram  cobicnm,  460. 
Ai]tonK>lite,397. 
Aventnrinc  quartz,  411. 
Azinite,  407. 
Azare>malachite,  286. 
Azure  spar,  346, 347. 
Azure  stone,  347. 
Azurite,  286, 347. 


Babingtonito,  368. 
Baikalit,  364. 
Balas  Ruby,  396. 
Baltimorite,  309. 
Bamlite,  522. 
Baralua  fusilis,  256. 

Johnstonii,  255. 

obliouos,  255. 

ponderosus,  257. 

prisniattcus,  254. 

rfaombobednis,  256, 

robefaciena,  253. 
BaroUte,  256. 
Baroeelenite,  257. 
Barsowite,  35a 
Barytes,  Carbonate  of,  256. 

Carb.  of  lime  and,  255. 

Sulphate  of,  257. 

Stdphato-caprbonate  of» 
258. 
Baryt-Harraotome,  331. 
Barytine,  257. 
Barytocalcite,  255. 
Baryto-celeatine,  255. 
Bai7tophyliit,523. 
Basalt.  583. 
Baaanite,  411. 
Basanomelan,  455. 
Basic  Flucerine,  259. 
Bandisserite,  249. 
Baulite,  6ia 
Beaumontite,  295, 324* 
Beilstein,  344. 
Bell-metal  ore,  483. 
Beraunite,  522. 
Benngelite,  516. 
Berg-crystal,  408. 
Beigmazmite,  357. 
Bergpech,  516. 
Beigseife,  523. 
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Berg:theer,  5ia 
Bciy!,  391. 

Beryllos  bengonus,  391. 
rfaomboh^nu,  394. 
riioniboiideuB,  393. 
Bernstein,  513. 
Berthierite,  492. 
Berseline,  522. 
Bendite,  339,  275,  360. 
Beudantite,  347, 522. 
BUdstein,  307. 
Bimsstein,  415,  585. 
Biotine,  354. 
Birousa,  346. 
K&mites  acicnlaris,  501. 
rectangahiB,  500. 
iliombohednis,  501. 
Bicmotalus  aciculaiis,  262. 
dodeoahednis,  263. 
oclnraceQs,  263. 
Bismuth,  463. 

Acicular,  501. 
Anenical,  263. 
Carbonate  of,  262. 
Copreoos,  501. 
Native,  463. 
Oiydof,263. 
Bismuth,  Flumbo-oupriieroas 
sulphuret  of,  501. 
Silicate  of,  263. 
8iilfiii€  plambo-cupnfdie, 
.    501. 
sulfur^    plombo-argenti- 

fdre,  464. 
Snlphuretof,  500. 
Telluric,  501. 
Bismuth-clance,  500,  501. 
Uenite,  263. 
coholt  oro,  473. 
nickel,  472. 
ochre,  263. 
silver,  464. 
Bismuthine,  500. 
Bismutite,  262. 
Bismntum  argenticom,  464. 

octahedrun,  463. 
Bitter  spar,  248. 
Bitterkalk,  248. 
Bitterspath,  24a 
Bitumen,  516. 
amanun,  516. 
communis,  516. 
flexile,  515. 
fragrans,  516. 
Bituminoses  holz,  518. 
Bituminous  coal,  518. 
Black  copper,  426. 

lead,  519. 
Black-jack,  503. 
Blattererz,  499. 
Blatterkc^  518. 
Blatter-4ellur,  499. 
BliittaiteoUth,  324. 


Blau-bleien,  495,  496. 

Blaue  eisenerde,  270. 

Blaueiaenstein,  445. 

Blauspath,  347. 

Bleierde,  274. 

Bleifahlerz,  484. 

Bleigelb,  280. 

Bleiglanz,  496. 

BleigUitte,  385. 

Bleigummi,  285. 

B]eiraziBr,2d4. 

Bleihomerz,  275. 

BleimolTbdat,  380. 

Blei  Scheelsaures,  383. 

Blei-vitriol,  377. 

Bleischeelat,  383. 

Bleischimmer,  494. 

Bleischweif,  531. 

Blende,  503. 

Bloedite,  238. 

BUnDpipe,  119. 

Bloodstone,  411. 

Blue  asbestus,  445. 
copper,  4)86. 
iron  earth,  270. 
iron  stone,  445. 
malachite,  286. 
spar,  347. 
vitriol,  226. 
Blutstein,  450. 
Bog  iron  ore,  449. 

Bole,  523. 

Bolognian  spar,  357. 

Bdtonite,  345. 

Bolus,  523. 

Boracic  acid,  214. 

Bcmcite,  405. 

Boracius  hemihedrus,  405. 

rubefaciens,  406. 
Borate  of  lime,  243. 
Borax,  215. 

obliquus,  215. 
Boraiit,  405. 
Bordiglione,  294. 
Boiocalcius  foliatus,  343. 

obliqnus,'  343. 
Boniite,501. 
Botryogen,  327. 
BotiToltte,  342. 
Boulangerite,  495. 
Bonmonite,  484. 
BraunUeien,  378. 
Brauneisenstein,  449. 
Braunite,  440. 

Braunstein,    Piemontischer, 
379. 
Grauer,  441. 
Schwaizer,  441. 
BraunsteinUeael,  383. 
Breccia,  589. 
Breislakite,  375. 
Breunnerite,  v.  Brown  spar. 
Brevicite,  334. 
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Brewsterite,  335. 
Brithyne-salt,  33a 
Brittle  silver  ore,  489. 
Brochantite,  395. 
Bromlite,  355. 
Brongniartxn,  33a 
Bronzite,  366. 
Brookite,  434. 
Brown  iron  ore,  449. 

hematite,  449. 

ochre,  449. 
Brown  spar,  348,  251. 
Brucite,  314,  388. 
Bucholzite,  37a 
Bucklaodite,  379. 
Bunter-kt^rkies,  480. 
Buntkupfererz,  480. 
Bustamite,  363. 
By88otith,36a 
Bjtownite,  523. 


Cachok>ng,  408,  414. 
Cacoxene,  233. 
Cairngorm  stone»  411. 
Calaite,  346. 
Calamine,  263. 

Cupriferous,  5^4. 

Electric,  265. 

Green,  287. 
Calamite,  368. 
Calcareous  spar,  243. 

tufii,243. 
Calcedony,  411. 
Calcialus  decok>rans,  249. 

D(domii,  248. 

rhombicus,  246. 

rbombohedrus,  243. 
Calcite,  243. 
Caledonite,284. 
Callais,34& 
Cakmiel,  Native,  300. 
Canaanite,  582. 
Cancrinite,  347. 
Candite,  395. 
Canehlstein,  382. 
Cantalite,  408. 
Caoutchouc,  Mineral,  515. 
Capillary  Pyrites,  471. 
Caporcianite,  329. 
Carbonic  acid,  313. 
Caibunculus,  383. 

cubicus,  384. 

decuswtus,  385. 

dimetiicQS,  381. 

dodecahedrus,  383. 

hemihedrus,  385. 

rhombicus,  379. 
Carburetted  hydrogen,  311. 
Camelian,  411. 
Carpholite,375. 
Caij)hosiderite,  273. 
Catlinite,  591. 
Cat's  eye,  411. 
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Cavolmite,  347. 
C«wk,  357. 
CdMtme,354. 
Cflrmaim  rbomboidea,  505. 
Cencite,  275. 
Cental  eubicut,  399. 

fotiaoeug,  300. 

qoadratiM,  300. 

Tiridifl^dOa 
Ccrerite,  438. 
Ceniie,439. 
Cerinatem,  438. 
Ccrite,438. 

Thanifooas,  433. 
Ccfita0  ifaambobednii,  43a 

WolUstomi,  438. 
Cflrium,  Carbonate  of,  359. 

Fhiateof,358. 

oxj6S  BiHcilIre,  438. 

Silicate  of,  438. 

Sabaesquiflaate  oi,  359. 
Cerinm-BafTte,  359. 
Cerimn  Odue,  533. 
Cerium  ore,  438. 
Ceniae,374. 
Cejlanite,  395. 
Chabacie,340. 
Chabaain,  340. 
Cbabaxite,  340. 
Chabaziaa  inoiioclinatat,343. 

rbombohednia,  340. 
Caialeedon7,411. 
Chalcolite,  397. 
Chalilite,  330. 
Chalk,  343. 
Chamoiaite,  447. 
Chauz  borate  ailioeiise,  343. 
Cbenocoprolite,  369. 
Cheaty  copper,  386. 
Chiaatolite,  386. 
ChUdreniie,  335. 
Chihonite,  343. 
Chlorite,  317. 
Chkmte  slate,  587. 
Chk>ritoid,  538, 
Chloritapath,  533 


iChryaocoUa,  888. 
Chryaotite,  337, 403. 
ChiTaoliia  obBqiraa,  404. 

rectanguloa,  403. 
Chrjaopraae,  411. 
Choaite,  403, 
Cimolite,  303. 
Cinnabar,  507. 
Cinnamon  atone,  383. 
ClaaiatTlas  acrotomna,  343. 
Clmtt^emtion   of   Jfnwrala, 

135,138. 
Clauathalite,  497. 
Clay,  590. 

alate,  580,  ^0. 
CUmage,  38. 
Cleaydandite,  353. 
•Clinkatone,  585. 
jClintonite,  314. 
Cluthalite,  533. 
Coal  Anthracite,  519. 

Bitmninooa,  518. 

Brown,  5ia 

Cannel,  518. 

Glance,  519. 
Cobalitaa  cobicna,  474 

hemi-cobicna,  473. 

oetahednia,  472. 
Cobalt,  Araeniate  of,  373. 

Araenical,  473. 

Araeniteof,  374. 

Binaiaeniet  of,  473. 

Biamnth,  473. 

Diaraentate  of,  373. 

Earthy,  443. 

Glance,  473. 

gria,  473. 

ojdd^  ncnr,  443. 

Radiated  white,  473. 

Red,  373. 

Silver-white,  473. 

Sulphate  of,  336. 

Sulpho-araeniet  of,  473. 

Stdphuret  of,  474. 

Tin-white,  473. 

White,  473,  478. 


Chlormerknrapath,  aee  Horn  Cobaltalua  ochraceua,  374. 


Quicksilyer. 
Chkromelan,  446. 
Chtoropal,  447. 
Chkxopheite,  586. 
Chkm^yhane,  336. 
Chk>roph;rUite,  306. 
ChkMo^ind,  396. 
Chloraoeckailber,  300. 
Cbondrodite,  388. 
Choodrodns  obUquua,  388. 

riiombicns,  389. 
Chonikrite,  533. 
Chriatianite,  354. 
ChromeiaeQ8t€Ui,  446. 
Chramic  iron,  4^. 
Chiyaoberyl,  394 


ifaombicua,  373. 

mbellas,  373. 
Cobalt- bleierz,  433. 
Cobalt  bkxnn,  373. 
Cobalt  blQthe,  378. 
Cobalt-kiea,  474. 
Cobaltine,  473. 
Cobalt-mica,  373. 
Cobalt-ochre,  Rod,  373. 
Cobalt-ore,  Bismuth,  473. 
Cobait-pyritea,  474. 
Cobaltic-galena,  497. 
Coccolite,  365. 
Colq>homte,  383. 
Color,  kinds  of,  103. 
Cdumbite,  436. 


Cohmibiaa  Beneln,  485* 

forroeuB,  438. 

hemiquadratoa,  4S5u 

Keilham,  436. 

octahedroa,  434 

rectangulua,  436. 

nraniferaa,  438. 
Compound  CrMtoia,  65,  81- 

Con£>^e,388. 
Cockdnrrite,394 
Congkxnentes,  589. 
Comte,  34a 
Copal,  Foesil,  518. 
Copper,  Native,  464 

Antimonial,  487. 

Argentiferoaa,  488. 

Aiaenatea  of,  389-394 

Araenid  of,  478. 

Biailicate  of,  38a 

Black,  436. 

Bine,  386, 486. 

Carbonatea  of,  386, 387. 

Crenateof,  395. 

Glance,  486. 

Heznninate  of,  893. 

Lenticular,  391. 

Martial  araenate  o^  369. 

Mmiate  of,  393. 

Native,  464 

Ozydnhited,  435. 

Phomhate  of,  391,  398. 

Purple,  480. 

Pyntoua,  481. 

Red  ozydof,  435. 

Selenid  of,  487. 

Seienid  of  Sflver  and, 
487. 

Silico-caibonate  of ,  38a 

Sulphate  of,  336. 

Solphuret  of,  486. 

Sulphuret  of  AntimoDy 
and,  487. 

Sulphiaet  of  Silver  and, 

4i3a 

Variegated,  480. 

Vitreoua,  486. 
Copper    and    Lead,  Sdenid 

of,  49a 
C<^peraa,334 

Potash,  336. 

Soda,  336. 

White,  335. 

Yrflow,225. 
Copper  ftnth,  394 
Copper  ^ance,  Prismatoidal, 
485. 

Antimonial,  485. 
Copper  green,  £288. 
Coffer  mica,  393. 
Copper  nickel,  470. 
Ccwper  Ore,  Black,  436. 

BlQe,386. 
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CoffMT  Ore,  Emenid,  289. 

Gmj,483. 

Lenticular,  291. 

Octahedral,  425. 

Variesrated,  46a 

Velvet,  296. 
C(qn>®r  pjritee,  481. 
Copper  schaum,  294. 
Co{^  uranite,  297. 
Coquimbite,  225. 
Corallinerz,  507. 
Cordierite,  406. 
Corindon,  398. 
Cork,  Mountain,  370,  52a 
Com^enne,  583. 
Corneous  lead,  275. 
Corundum,  398. 
Cotunnia,  275. 
Cotunnite,  275. 
Couzeranite,  356. 
Coyellonite,  v,  Nepheline,347. 
Crichtonite,  454. 
Cri8pite,420. 
Crocalite,  332. 
Crocidolite,  445. 
Croooi8ite,282. 
Cronalus  acrotomus,  276. 

alliaceuB,  279. 

amorphus,  278. 

diatomus,  284. 

flezilifl,  276. 

bezagonus,  278. 

hyacynthmi,  282. 

Minium,  285. 

ochraceus,  285. 

peritomus,  275. 

ponderosus,  282. 

prismaticus,  277. 

pyramidalis,  280. 

quadratus,  275. 

resiniformiB,  285. 

ihombicus,  274. 

rhombohedrus,  279. 

rhomboideuB,  284. 

rubeus,  283. 

seleniferufl,  280. 

YanadjferuB,  281. 

Vesuvianus,  275. 

Vauqudini,  283. 
Cronitedtite,  446. 
OoM  stone,  385. 
Cmeite,  386. 
Cryalus  fbsiHs,  231. 
Co^oate,  231. 
CrTone-haloide,  231. 
CryttaUization  by  heatt  95. 

from  tolution,  91. 

emission  of  light  during, 
96. 

rities  included  in. 


CryttaUogenift  71. 
CryetaUogeme  attraction,  78. 


Cry«<aZ«,/>nm./ormo/,21,22.DathoIite,  342. 


interrupted,  92. 
9ystem»of,ii8, 
without  eompletefu9.Jd6, 


Danaite,  475. 
Danburite,  524. 


1,47. 

caueee  ofeecplaneoofj^d. 

compound,  65,  81. 

curved,  47,  51. 

distorted,  48,  53,  87. 

internal  imj^fec.  of,  53. 

irregularities  of,  45. 

pseudomorphous,  54. 

striated,  45. 
Cuban,  480. 
Cube  ore,  268. 
Cube  spar,  241. 
Cubizit,  337. 
Cuivre,  arseniat^,  289 — 294. 

carbonate  Ueu,  286. 
Tert,286. 

muriate,  293. 

ozid^  rouge,  425, 

ojddul^,  &5, 

phxMphat^,  291, 292. 

pynteux,  481. 

pjriteuz  hepatique,  480. 

spioiforme,  486. 

seleni^argental,487. 

yelout^,  SS6. 
Cummingtonite,  373. 
Cupreous  anglesite,  284 

manganese,  441. 
Ciq>riu8  ochraceus,  426. 

octahedms,  495. 
Cuprum  octahedrum,  464. 
Cyanite,  375. 
Cymatine,  524. 
Cyroophane,  394. 
Cjpralus  acicularis,  292. 

acrotomus,  290. 

amorphus,  248. 

Brochantianus,  295. 

ooBruleus,  286. 

concentricus,  290. 

decrepitans,  294. 

dystomus,  292. 

exhalans,  293. 

foliaoeus,  293. 

fu8cus,287. 

hemihedms,  291. 

rectangulus,  291. 

rfaombohedrus,  289. 

speciosus,  289. 

vanadiferuB,  295. 

vulg;aris,  286. 

zinciierus,  287. 
Cyptine,  381. 
Cyprites  cubicus,  483. 

dodecahedrus,  485. 

Hvidus,  486. 

reetan^us,  484 

rfaombicus,  486. 

selenicus,  487. 

tetfahedn]m483. 


Datholus  obltquus,  342. 
Dayidaonite,  391. 
Davyne,  347. 
Delphinite,  379. 
Ddvauzene,  524. 
Demant,  399. 
Demantspath,  398. 
Dermatin,  310. 
De8min,32a 
Deyonite,  233. 
Deweylite,  309. 
Diagonite,  325. 
DiaUag,  Talkartiffer,  313. 
Diallage,  Green,  366. 

Metalloidal,  313, 366. 
Diallage  rock,  58a 
DiaUogite,  253. 
Diamant,  399. 
Diamond,  399. 

Diaphaneity ,  degrees  of  ,  107. 
Diaspore,  377. 
Diatomphyllit,  270. 
Dichroite,  406. 
Dimorphism,  31. 

cause  of,  89. 
Diqwide,  364. 
Dioptase,  289. 
Diorite,  583. 
Dioxylite,  276. 
Dipk>ite,  356. 
Dipyre,  357. 
Disthene,  375. 
Disthene-^MU-,  375,  377. 
Dog  Tooth  spar,  o.  Calcareous 

spar,  246. 
Dolente,  583. 
Dolomite,  248,  588. 
Dreelite,  256,  524. 
Dyojnrlite,  276. 
I^cfasite,  335. 
Dysluite,  397. 
Dystome-glance,  483— -485. 
Dystome-malachite,  295. 
Dystome-spar,  342. 

Earthy  cobalt,  443. 
Edelforsite,  329, 337. 
Edelite,  332. 
Edelith,343. 
Edingtonite,  330. 
Edwardsite,  424. 
Egeran,  381. 
EhUt,292. 
Eisenblau,  270. 
EiflenUiithe,246. 
Eisenchrom,  445. 
Eisenepidot,  379. 
Eisenerde,  Blaue,  270. 

Griine,  271. 
Eisenen  Trappisohas,  455. 
Eisenen  HysteCiselM»  455. 
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EiMOglaai,  450. 
Eisenkies,  477,  47a 
Eisenkieflel,  40a 
Eiienopal,  414. 
Eisenozyd,  450. 
Eiienozyd  hydnt,  449. 

Schwefelsaurei,  335. 
Eisenpechen,  26a 
EiseDphylUt,  270. 
Eiaen  resin,  230. 
Eisensinter,  268. 
Eisen^MUh,  251. 
Etfenroae,  455. 
£i80path,348,351. 
EhDodte,  347. 
Elamtpar,357. 
EUsmites  hezaraiiM,  500. 
Eleetno  cakumne,  265. 
EUetrieity  of  eryttaU,  110. 
Electnun,  461. 
Embrithite,  495. 
Emerald,  391. 
Emerald  copper,  288. 
Emerald-malachite,  289. 
Emeraude,  391. 
Emery,  d9a 
Emmoofite,    «.    ftnmtiantte, 

254. 
EkideUionite,  484 
Epidote,  379. 

maffiiesiffire,  380. 
Ezanth^oae,  v,  Glauber'a 

salts,  220. 
Ejpimecius  cyaneus,  375. 

albus,  376. 

dissilieos,  377. 

Sillimanianus,  377. 

Bucholzianus,  37a 
Epistilbite,  329. 
E^MMim  Salt,  221. 
Erdkobalt,  443. 
Eroinite,  331. 
Eremite,  424. 
Erinite,  290,522. 
Eiythrite,34a 
Eschenite,  432. 
Esmarkite,  306,  342. 
Essonite,  382, 
Etain  ozyd^,  427. 

sulfur^,  483. 
Eacairite,  487. 
Eachlore-malachite,  293, 297. 
Eachlore-salt,'  227. 
Euchroa  aurea,  509. 

mbella,  50a 
Euchioite,  289. 
Euclase,  393. 
Euclase-haloide,  239,  240. 
Eudase-mica,  270. 
Eadialyte,4l6. 
Eugenesite,  459. 
Eogenglanz,  489. 
Eulebnte,  502. 
Ei^hotide,  58a 


Eiiqpyrduoite,  297. 
Euzenite,  436. 
Euzeolite,  324. 

Fahlfln,483. 
Fahlmiite,  305. 

Hard,  406. 
False  Topaz,  411. 
Flseraeofith,  332. 
Fassait,364. 
Favgasite,  524. 
Fayalite,  586. 
Feather  alom,  215. 
Feather  ore,  495. 
Fedeierz,  495. 
Feldmar,34a 

Glassy,  348,  351. 

Hemi-pyiamidaly  330. 

Labrador,  355. 
Fddstein,  348. 
Felsfflimmer,  323. 
Fel^,587. 
Felspar,  34a 
Fd^th,  348. 

apyre,  386. 

blea,  347. 

tenaoe,  345. 

resinite,  415. 
Fer  axur^,  270. 

calcareo-nlioeaz,  44a 

hydnMizid^,  449. 

oTigiste,  450. 

ojod^,  440. 

ozidul^,  452. 

magnetique,  452. 
Fergasonite,  435. 
Ferrotantalite,  43a 
Fenrum  octahedrum,  457. 
Fettboi,523. 
Fettstein,  347. 
Fibro-ferrite,  226. 
FlbitdUe,377,37a 
Fichtelite,  514. 
Figure  stone,  307. 
Fiorite,  414. 
Fischaugenstein,  327. 
Flexible  silver  ore,  491. 
Flint,  411. 
Float  stone,  411. 
Flos  feiri,  246. 
Flacerine,  258. 

Basic,  259. 
Floellite,  234. 

Floelias  Childrenianus,  235, 
•  hezagonos,  237. 

obliquus,  234. 

octahednis,  236. 

pyramidalis,  234. 

rnombicus,  234. 

triclinatus,  235. 
FluOT,  Fhior  Spar,  23a 
Flaor-hakude,  234-^7, 269 
Fontainbleau  Limestone,  246. 
Fonrterite»  403. 


Fossfl  eopal,  513. 
Fowlerite,  362. 
Frmeture,  kmdt  o/,  1  la 
Franklinite,  453. 
Fragardit,381. 
Fochsite,  321. 
Fuller's  Earth,  591. 

Gabbro,  315. 
Gadolinke,  431. 
GmOum  oohunnaie,  SSa 

oUiquum,  22a 
Gahnite,  397. 
Galena,  496. 

Bismuthie,  617. 

Cobaltie,497. 
Gallizinite,  420. 
Gakntfjr,  263,  265. 
Ganomatit,  269. 
Gansekothig-en,  969. 
Garnet,  382. 

Bohemian,  384. 

Tetrahedral,  385. 

White,  33a 
Garnet-blende,  503. 
Gay-Lusaite,  2ia 
Gedrite,  524. 
Gehlenite,  359,  526. 
Gelbbleien,  280. 
Gelbeisenerz,  «.  Yellow  Cop- 
peras, 225. 
Gelberde,  449. 
Geocronite,  493. 
Gibbsite,  304. 
Gieseckite,  34a 
GigantoUte,  307. 
Giibertite,  525. 
Giobertite,  249. 
Gismondine,  3352. 
Glanzarsenikkws,  474. 
Glanz  kobalt,  473. 
Glasen,488. 
Glauberite,  22a 
Glauber's  salt,  220. 
Glauoolite,  34a 
Glaukosiderit,  270. 
Glimmer,  320,  322, 323. 
Gbttalite,  525. 
Gmehnite,  340. 
Gneiss,  579. 
G6kumite,381. 
Gold,  Argentiferous,  460. 
Goniometers,  56,  58. 
G6thite,450. 
Grammatite,  36a 
Grammite,  361. 
Grammites  tabolaiiB,  361. 
Granat,382. 
Granite,  579. 
Graphie  ^d,  46a 

gramte,  581. 

teUuriam,46a 
Gianulite,  581. 

,441,448. 
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Grankiipfercrz,  485. 
Graospiessglaserz,  491. 
Gray  antiraony,  491. 
Gray  copper  ore,  483. 

Argrentiferous,  484. 
Gray  antimony,    NickeUfer- 

oa8»  469. 
Graystone,  583. 
Graywacke,  590. 
Green  calamine,  S87. 

diallage,  366. 

earth,  525. 

iron  ore,  271 

malachite,  286. 

sand,  525. 

Titriol,  224. 
Greenlandite,  382. 
Greenockite,  505. 
GreenoTite,  423. 
Greenatone,  583. 
Grenat,d82. 
Grenatite,  385. 
Greogeaite,  525. 
GroroiUte,  444. 
Gfoonilarite,  382. 
GrQnbleien,  27a 
GrQneiaenerde,  525. 
GrdDeiaenstein,  y.  Green  Iron 

Ore,  271. 
Granerde,  525. 
Gummispath,  285. 
Gmhofiaa,  Gurfaofite,  248. 
Gnyaquillite,,  516. 
Gymmte,  309. 
Gypmhis,  rectangrulus,  241. 

rfaomboidens,  240. 
Gyps,  Gypsum,  240. 

Anhydrous,  241. 
Gypsnm-habide,  240. 
Gyrasol,  414. 

Haarkie8,471. 
Habroneme-malaehite,  293. 
Hematite,  449.  450. 
Haftieyjordit,  617. 
Haidineerite,  240,  492. 
Hair-«tut,  o.  Epsom  salt,  221. 
Hal-baryte,  253—257. 
Halbazurfold,  284. 
HalHte,  231. 
HaUoylite,  301. 
Halk^te,  301. 
Hard  Fahlonite,  406. 
Uardnestt  9cale  oft  1 15. 
Harmotome,331,  332; 
Harringtonite,  334. 
Hartite,  514. 
Hatohetine,  514. 
Hansmannite,  440. 
Hauyne,  339. 
Hayilenite,  342,  526,  617. 
Heayy  spar,  257. 
Hebetine,  265. 


Hedenbergite,  365. 
Hedyphane,  278. 
Heliotrope,  411. 
Helyin,  385. 
Hematite,  449, 450. 
Hepatite,  257. 
Herderite,  234. 
Herschelite,  344 
Herrerito,  526. 
Hetepozite,  267. 
Heterozite,  267. 
Heulandite,  324. 
Hisingerite,  446. 
Hoganite,  332. 
Hohlspath,  386. 
Hohnesite,  314. 
Hone-date,  580. 
Honey  stone,  231. 
Honigstein,  231. 
H<q)eite,  266. 
Hornblende,  368. 

Labrfdor,S61. 
Hornblende  ropks,  582. 
Homerz,  299. 
Horn  quicksilyer,  300. 
Homstone,  411. 
HouiUe,  518. 
Hudsonite,  367. 
Humb(ddtine,  230. 
Humboldtihte,  359,  526. 
Humboldtite,  342. 
Humite,  389. 
Huraulite,  267. 
Huronite,  526. 
Hyacinth,  417. 
Hyalite,  414 
Hyalomict,  581. 
Hyalosiderite,  404 
HyaluB,  acutus,  407. 

bicolor,  40a 

opalinus,  414 

rhombohedrus,  408. 
HydrargiUite,  304,  6ia 
Hydrargillus  Gibbsianus,  304 
Hydrargyrites  alliaceus,  502. 
Hydrargyrum  dodecahedrum, 

floidum,  462. 
Hydraulic  limestone,  592. 
Hydroboracite,  242. 
Hydrogen,  211. 

Carburetted,  211. 

Phosphuretted,  211. 

Sulphuretted,  212. 
HydroKte,  340. 
Hydrolus  adherens,  502. 

argilliformis,  .301. 

cerinus,  301. 

pyrosroicus,  302. 

roeeus,  302. 

tinctns,  303. 
Hydromagnesite,  250. 
Hydnqphane,  414. 


Hydrophite,  311. 
Hydrous  anthophyllite,  312. 
Hydrosiiicite,  311. 
Hydrotalc,  318,  526. 
Hydrous  Mica,  324. 
Hypargyrite,  507. 
Hypersthene,  366. 
Hypersthene  rock,  583. 
Hypostilbite,  3S». 
Hystatite,  455. 

laspachates,  414 
Ice  Spar,  348,  351. 
Iceland  Spar,  245. 
IchibyophthaJmite,  327. 
Idocrase,  381. 
Idrialin,  517. 
Igk>ite,  246. 
Ilmenite,  454,  527.' 
Dyait,  448. 
Indianite,  348,  354. 
Indicolite,  389. 
Inolite,  243. 
Iodic  silyer,  300. 
lolite,  406. 

hydrous,  306. 
Iridium,  Natiye,  459. 
Iridium  hezagonum,  459. 
Iridoamine,  459. 
Iron  Alumina,   sulphate    of, 
217. 

Arsenate  of,  268,  269. 

AzotomoDs,  454 

Bisulphated,  225. 

Carbonate  of,  251. 

Chromate  of,  445. 

Cupreous    Araanate   of| 
269. 

Hydrous  perozyd  of,  449. 

Magnetic,  452. 

Meteoric,  457. 

Natiye,  457. 

Oxalate  of,  230. 

Ozydulated,  452. 

Peroxyd  of,  450. 

Phosphate  of,  270. 

Silicates  of,    446,  447, 
448. 

Sparry,  251. 

Specular,  450. 

Sulphate  of,  224 

Sulphate  of  perozyd  of, 
225. 

Sulphuret  of,  476,  477, 
478. 

'ntaniferons,  454 

Tungstate  of,  439. 
Iron  and  Nickel,  Sulphuret 

of,  472. 
Inm  Alum,  217. 
Iron  Earth,  Blue,  271. 

Green,  271. 
Iran  flint,  40a 
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Iran  foam,  450. 
Iran  mica,  370. 
Iran  ore,  ArffiUaceoua,  449 
450. 

AzotomooB,  454 

Brown,  449. 

Green,  271. 

Jaspery,  450. 

Ma^etic,  453. 

Ochreous,  449,  450. 

Octahedral,  453. 

Pitchy,  266. 

Specular,  450. 

lltanirerous,  454. 
Iron  pyritea,  478. 

Magnetic,  476. 

White,  477. 
Iron  sinter,  368. 
Iran  stone.  Clay,  351,  449. 

Blue,  445. 
Iran  and  Manganese,  Phos- 
phate o^  367. 
Iron  zeolite,  618. 
Iserine,  455. 
AonuirphUm,  30. 

CauBe  of,  88. 
Itomorphoug  tnineral$,groupt 

of,  31. 
Isopyre,  527. 
Ittnerite,  339. 
Ijmlyte,  514. 

Jade,  common,  344. 

tenace,  345. 
Jamesonite,  494. 
Jargon,  417. 
Jasper,  411. 
Jasper  rock,  587. 
Ja^>ery  iron  ore,  451. 
Jai^t,  5ia 
Jeffersonite,  364. 
Jet,5ia 
Johannite,  337. 
Johnite,  346. 
Jovios  quadratuB,  437. 
Junkerite,  351. 
Juiinite,  434. 

Kakoxene,  333. 
Kalamit,  368. 
Kalk-Malacbit,  538. 
KaUL-Harmotome,  333. 
Kalk-Urenit,  397. 
Kalzedon,  408. 
Kammererite,  618. 
Kammkies,  477. 
Kaneelstein,  383. 
Karstin,  313. 
Kaolin,  350. 
Karpholite,  375. 
Karphosiderit,  373. 
Kaistenite,  341. 
Kerasite,  375. 


KeraHte,  311. 
Kibdebphan,  454. 
Kieselmalachite,  388. 
Kieselapatb,  353. 
Kiesdwismoth,  363. 
Kilbrickenite,  4^^. 
KilUnite,  305,  537. 
Kirwanite,  527. 
Klaprothtne,  233. 
Knebdite,  527. 
Kobaltbleierz,  497. 
Kobaltkies,  474. 
Kobalt-gianz,  473. 
Kobalt  Vitriol,  337. 
Kobellite,  495. 
Kochsalz,  Naturlich,  319. 
Kokkolit,  364. 
KoUyrite,  301. 
Kolophonit,  383. 
Konlite,  514. 
Konigine,  295. 
Koreite,  307.  • 

Korand,  398. 
Koupbolite,  343. 
Kouph<Mie  Spar,  334. 
Krahhte,  618. 
Kreuzstein,  331. 
KrisoUth,  403. 
Krisoberil,  394. 
Krisuvigite,  617. 
Krokidolite,  445. 
Kupaphrite,  394. 
Kupferantimonglanz,  487. 
Kupferbleispath,  384. 
Kopferfahl^rz,  483. 
Kupferglanz,  486. 
Kupferglas,  486. 
Kupfer^limmer,  393. 
Kupfenndig,  486. 
Kupferkies,  481. 
Bunter,  480. 
Kupferlasur,  386. 
Kupfermanganerz,  441. 
Ki^yfemickel,  470. 
Kupferphyllit,  293. 
Kupfersammterz,  396. 
Kupferschaum,  394. 
Kupferschwarz,  436. 
Kuphone-Habide,  318. 
Kyanite,  375. 
Kjrmatine,  o.  Cymatine. 
Kyrosite,  477. 

Labradorite,  355. 
Labrador  feldspar,  355. 
Labradorische  hcMmUende, 

Hypersthene. 
Lapis-lazuli,  339. 
Lapis  ollaris,  315. 
Lardite,  307. 
Lasionite,  333. 
Lasurstein,  339. 
Latrabite,  356. 


iLamnooite,  336. 
'LaomoDtite,  336. 
[Lava,  584,  585. 
iLaTeiidalan,  587. 
iLaxulite,  347. 

Cos  amorphns,  3^ 
borobicus,  347. 
463. 
I        AInminate  of,  385. 
Arsenate  of,  379. 
Bitetlnretof,  499. 
Carbonate  of,  374. 
Chk)ridof,275. 
Chromate  of,  383,  383. 
Chk]ra-carbonate  oi;  37& 
Copreoos    chraraale  o^ 


sulphate    o^ 


Cupreous    suhihalo-car- 
bonateof,  384. 

DichkMrid  of,  375. 

Molybdate  of,  380. 

Manateof,375. 

Murio-carbonate  of,  375. 

Native,  463. 

Ozyds  of,  385,  386. 

Phosphate  of,  37a 

Rhomboidal  caibonateoC 
376. 

SeknatB  of ,  38a 

Seleniet  of;  497. 

Sulphate  of,  377. 

Sulphato-caibooale  of, 
376. 

Sulphato-tiicaiboiiate  oC 
276. 

Sulphuret  of,  496. 

Tongstate  of,  383. 

Vanadate  of,  281. 

White,  374. 
Lead-baryte,  374. 
Lead  and  cobalt,  selenid  U, 

49a 
Lead  and  copper,  selenid  U, 

49a 
Lead  and  meroury,  aeleoid  of, 

499. 
Lead  glance,  496. 
LeadluiUte,  37a 
Lead  ore,  Green,  379. 

Red,  383. 
'        White,  374. 
1        YeUow,  380. 
Lead  vitriol,  377. 
o.  Leberblende,  504. 
Leberkiea,  476,  477. 
Ledensrite,  343. 
Lederite,  430. 
Leelite,34a 
Lehunttte,  333. 
Leroanite,  345. 
Lenticular  iron  ore»  451. 
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Leonmte,  301. 
Leonhardite,  618. 
Lefudokiokite,  450. 
Lepidolite,  323. 
Leptymte,  581. 
iMtUrhtg  figMTta  of  eryttaU, 

Leuoite,  33a 
Leochtenbergite,  317. 
Leaoophane,  235. 
Leuoopyrite,  474. 
Lepidomelane,  323. 
Leuxit,  33a 
Levyne,  340. 
Libethenite,  292. 
Iievnte,44a 
lignite,  518. 
Ligiirite,404 
limbdite,  403. 
Lime,  Araeoate  of,  239. 

Borate  of,  243. 

BorosiHcate  of,  342. 

Carbonate  of,  243,  246. 

Flnate  of,  236. 

Nitrate  of,  223. 

Oxalate  of,  230. 

Phosphate  of,  237. 

Silicate  of,  361. 

Sulphate  of,  240. 

Tungstate  of,  260. 

Vanadate  of,  618. 
Linie  and  Magnesia,  Hy- 
dioQ0  borate  of,  242. 
lime-haloide,  243—249. 
Lime»Hannotome,  332. 
lime-ohgoclase,  617. 
limestone,  Grenolar,  588. 
limestone,  MajEseoan,  248. 
lime-Uranite,  297. 
Iinarit,284. 
Lincolnite,  324 
limonite,  449. 
linsenen,  291. 
linsenkupfer,  291. 
liroconite,  291. 
lithcospore,  257. 
lithia  Mica,  323. 
Lithionglimmer,  323. 
lithomarge,  591. 
Layer  ore  of  Mercury,  50a 
Loboit,  381. 
Lomonit,  326. 
Lotalite,  36a 
liumachelle,  592. 
liunites  Beizelii,  487. 

oupriferus,  488. 

dodecahedrus,  48a 

fotiaceus,  490. 

peritomus,  490. 

ifaombohednis,  489. 

ifaomboideus,  491. 
'^rfaombicus,  489. 

seleniciisi  487. 


Lonites  telluriferus,  488. 
Luttre,  kinds  and   degrees 

o/,  102. 
Lyeites  acrotomus,  494. 

alliaceus,  495. 

Berthieri,  492. 

bismutiferus,  495. 

Boulan^eri,  495. 

capillans,  495. 

diatomus,  491. 

obliqnus,  494. 

Svanbergii,  493. 

Zinkeni,  493. 
Lydian  stone,  411. 
Lythiodes,  347. 


Macle,  386. 
Macluiite,  388. 
Magnesia,  Borate  of,  405. 

Carbonate  of,  249,  250. 

Fluophosphate,  234. 

FluoeiUcate  of,  38a 

Hydrate  of,  314. 

Hydro-carbonate  of,  250. 

Hydrous    calcareo-bibo- 
raleTJf,  242. 

Native,  314. 

Nitrate  of,  223. 

Silicates  of,  308,    309, 
312,313,345,403. 

Silicious-hydrate  of,  313. 

Sulphate  of,  221. 
Magnesia  Alum,  216. 
Magnesialus  pulvereus,  250. 

rhombohedrus,  249. 
Magnesian  limestone,  24a 
Magnesite,  308. 

Amianthoid,  313. 
Magnetic  Iron  Ore,  452. 
Magnetic  Pyrites,  476. 
Magneteisenstem,  452. 
Magnetism  of  MineralSf  112. 
Magnetkies,  476. 
MaUcolithe,  364. 
Malachite,  Blue,  286. 

Dystome,  290. 

Emerald,  289. 

Green,  286. 

Habroncme,  290. 

Lime,  528. 

Lirocoiie,  268,  291 

Olive,  292. 
Malthacite,  528. 
Mancinite,  528. 


Manganese,  Anhydrous  ses- 
quiozyd  of,  440. 

Arsenid  of,  474. 

Arseniuret  of,  474. 

Black,  440. 

Bog,  444. 

Carbonate  of,  253. 

Cupreous,  441. 

Earthy,  444. 

Grav  ozyd  of,  441. 

Hythous  sesquiozyd  of, 
441. 

Phosphate  of;  266,  267. 

Redoxydof,440. 

Silicates  of,  362,  363. 

Sulphuret  of,  503. 
Manganic  oxid^    hydrate, 
440. 

oxid6  hydrate  ooncre- 
tionne,  441. 

ozid^,  441. 
Manganese  Alum,  217. 
Manganese  ore,  440    442. 
Manganese  spar,  362. 
Manganglanz,  503. 
Mangankieeel,  362. 
Manganspath,  253. 
Manganite,  441. 
Manganites  alliaceus,  474. 
Manganschaum,  444. 
Manganus  acrotomus,  440. 

cobaltiferus,  443. 

cupriferus,  441. 

informis,  441. 

peritomus,  440. 

prismaticus,  442. 

rhombicus,  441. 

terrenus,  444. 
Marantalus  decrepitans,  253. 

ihombohedms,  251. 
Marble,  243,  588,  592. 
Marcasite,  475,  478. 
Marcasites  acrotomus,  474. 

peritomus,  475. 
Marooline,  443. 
Marekanite,  415. 
Margarite,  320. 
Margaritus  Brucii,  314. 

ezfolians,  318. 

olivaceus,  317. 

prismaticus,  315. 

rhombohedrus,  318. 
Sapo,  316. 
Mari,  243,  593. 
Marmatite,  504 


Mangan,  Kohlensaures,  253.-Marmolite,  309. 


Manganalus  fusiHs,  267. 

obliouus,  267. 

quaoratus,  266. 

Manganblende,  503. 

Manganepidot,  379. 

Manganese,  Anhydrous  Bin- 

ozyd  of,  442. 


jMascagnine,  222. 
'MasonTte,  372,  523. 
Meerschaum,  308,  310. 
Meionite,  357. 
Melanchor,  271. 
Melane-glance,  489. 
MeUne-mioa,  446. 
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MelaiMMire,  439—439. 
MfllBmte,382. 

Melanochlor-Malachitot  383. 
Melanehroite,  383. 
Mdanios  acicabuia,  366. 

flammans,  430. 

Laugien,  433. 

Mengii,  433. 

obliqnos,  431. 

pieeua,  439. 

quadratoa,  433. 

rectangulus,  433. 

thorifenis,  430. 
MeUchrone-renD,  331. 
MeUate  of  alumine,  33L 
MeUilite,331,359,536. 
Mellit  pyramidaliB,  331. 
MeUite,]^!. 
Meoaocanke,  454. 
Menachen,  431. 
Menaohine-ore,  431. 
Mendiffite,  375. 
Menilite,  414. 
Mercure  argentif,  463. 
Mercury,  Dichlorid  of,  300. 

Iodic,  300. 

Native,  463. 

Muriate  of,  300. 

Selenid  of,  503. 

Sulphuret  of,  507. 
Merkurglanz,  503. 
Mesitine  Spar,  353. 
Meaitiuspath,  353. 
Meaole,  334,  53a 
Meaolin,  340. 
Meaotite,  335. 
Meaotype,  330,  333,  335. 

^point^,  337. 
Meteoric  iron,  457. 
Bfiargyrite,  506^ 
Mica,  330,  333,  333,  334. 

hezagona,  333. 

hjdro8a,334. 

margarina,  330. 

obliqua,  330. 

rosea,  333. 
Micaceous  iron  ore,  450. 
Mioapbyllit,  386. 
Micarelle,  304. 
Mica  slate,  580. 
Michaelite,  414. 
Microlite,  434. 
Middletonite,  513. 
MikroUn,  34a 
Millstone  Grit,  589. 
Mimetene,  379. 
Mineral  caoutchouc,  515. 

resin,  oU,  pitch,  51 6« 

taUow,  514 
Mimuin,385. 
Mispickel,  475. 
Mocha  Stone,  411. 
OoUcules,  attraction  tft,  78. 


MoleculM,  /•rms  o/,  77. 
Molybdanglanz,  500. 
Molybdansilber,  503. 
Molybdate  of  lead,  380. 
Molybdena,  Sulphuiet  o€,  500. 
Molybdenite,  500. 
Molybdic  Oohie,  53a 
Molybdic  silver,  503. 
Monazite,  434. 
Monoclas-Haloide,  366. 
MoDophan,  399. 
Monradite,  6ia 
Monticellite,  538. 
Moonstone,  34a 
Moroxite,  337. 
Moirenite,  333. 
Mosandrite,  433. 
Mountain  green,  386. 

cork,  368,  53a 

leather,  368. 
Muller's  glass,  414. 
Mullicite,  370. 
Mundic,  47a 
Muriatic  acid,  313.  • 
Murchisonite,  34a 
Muria  phosphorans,  33a 
Muriacite,  341. 
Muscovy  glass,  331. 
Mysorin,  Ssi. 

Nacrite,53a 
Nadeleisenerz,  450. 
Nadelerz,  501. 
Nagyager.erz,  499. 
Naphtha,  5ia 
Naphthaline,  Resinous,  513. 
Napoleonite,348. 
Natro-calcite,  343X       / 
Natrolite,  333. 
Natron,  9ia 

efflorescens,  318. 

Gay-Lus^anum,  3ia 

permanens,  319. 
Natron-spodumen,  355. 
Necfonite,  34a 
Needle  Ore,  501. 
Needle  spai,  34a 
Needlestone,  335. 
Needle  ZeoHte,  335. 
Nefelina,  347. 
Nemalite,  313. 
Nematus  gracilis,  313. 

radiatus,  313. 

rectangulus,  313. 
Neoctese,  «.  Scoiodite. 
Nephehne,  347. 
Nephrite,  344. 
Nephrus  amoiphus,  344. 

peritomus,  345. 
Newkirkite,  539 
Niccalus  prasinus,  396. 
Niccolites  capiBaris,  471. 

cupricobr,  470. 


Nieooliles  decnoitaiVt  471 

eutoiQUS,  469. 

hejoigooiis,  469. 

Hoffinanni,  47a 

obhquus,  471. 
Nickel,  Antamomal,  469. 

Arsenate  oU  39a 

Arseoical,  47a 

Binamaieto^47a 

Bismuth,  479. 

8^»laneoide  0^471. 

White,  470. 
Niokd  glanee,  471. 

given,  99a 

pyrites,  V.  Copper  Niek« 
el,  470. 

8tibine,469. 
Nickel  and  Iroo,  SolphiiroC 

(^,479. 
Nickeliiforoos  gray  antimony, 

469. 
NickeMier,  39a 
Nickel-bliithe,  39a 
Nickelantunonglaax,  469. 
Nickelanwnikglant,  471. 
NickelaimUies,  471. 
Nickelgiaaz,  471. 
Nickelkies,  47a 
Nickf  lipif  Hsglint  err,  469. 
Nickelwismitfhglanz,  479. 
Nigrine,431. 
Nitrate  of  lime,  393. 

magnesia,  993. 

soda,  393. 
Nitim334. 
Nitrogen,  913. 
Nitrum  rfaombicimi,  993. 

rbombobednm,  994. 
Nomendahiret  134. 
Nonlraiite,  30S. 
Nosean,339. 
Nosin,  339. 
Novaouhte,  58a 
Nussierite,  979. 
Nuttallite,  357. 


Obadian,  415,  58a 
Ochran,  593. 
Ochre,  449,  450. 

Cerium,  593. 

Cobalt,  974,  617. 

Plumbic,  385. 

Uranic,99a 
Ocfaroite,43a 
Octahedrite,  433. 
Ochery  iron  ore,  45a 
Odor,  kinds  0f,  IIT 
(Er8tedtite,433. 
Oil,<3eiiesee  or  Seneca,  517. 
Oisanite,  433. 

Okenite,335.  ^ 

Oligiste  Iron,  450. 
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Ofigoda§e,  355. 
Oligon  Spar,  353. 
Oligonspath.  353. 
Olivenchaleit,  393. 
Oliveneri,  392. 


Oliyenite,  393,  ako  368, 390,  Perovskite,  434. 


393. 
Olivine,  403. 
Omphazit,  364 
Onegite,  450. 
Onkoain,  539. 
Onjx,  411. 
OoBte,  343,  583. 
Opal,  414. 

Opalin-Allophan,  531. 
Opennent,  509. 
Ophite,  309. 
Ophitis  coromaniB,  309. 

foliacem,  311. 

triclinatus,  308. 
Oipiment,  509. 
Orthite,  439. 
Ortboklas-Habid,  341. 
Orthoklase,  34a 
Ortiiofle,  348. 
Ostranite,  418. 
OstreocoUa,  343. 
Ottrelite,  539. 
Oavarovite,  388. 
Ozahverite,  337. 
Ozalite,  330. 
Ozocerite,  515. 

Pasodite,  307. 
PaUadiiun,  Native,  459. 
Palladium  octahe^xnn,  459. 
Parachrofle-baiTte,  351-353. 
Paranthine,  357. 
Parg^asite,  368. 
Paulit,  V.  Hyperathene. 
Peastone,  343. 
Pearl-kerate,  399,  300. 
Pearl-mica,  330. 
F^ri-sintcr,  414. 
Poarl-spar,  348. 
Pearlstone,  415. 
Pecheiaenstein,  450. 
Pecherz,  439. 
Pechkohle,  518. 
Pecfasteiii,  415. 
Pechuran,  439. 
PeetoHte,  334,  336. 
Peeanite,  v.  Waydlite. 
Pektolite,  334. 
Peliom,  406. 
Pebkonite,  539. 
Pemiine,  318. 
Pentaklaait,  364. 
Peponite,  534. 
Periclaa  cubicus,  405. 
Periclaae,  405. 
Peridot,  403. 
Penklas,  405. 


Pteristerite,  348. 
FerigHromer,  330. 
Perlstetn,  415. 
Perthite,  348. 


6,394. 


Petaline  spar,  360. 

Petalite,  360. 

Petalua  rbombteofl,  360. 

triphanira,  360. 
Petrol«;fim,^516. 
Petroailez,  A5. 
Phacolite,  340. 
Pharmacalua  steilatns,  339. 
magneeiierua,  339. 
rhoflibicus,  340. 
Phannacolite,  339. 

maf  nesian,  339. 
Pharmakofliderit,  26 
Phenacite,  394. 
Phenakite,  394. 
Phillipsite,  333,  539. 
Phoierite.  301. 
PhoDolite,  585. 
Photphorescence  ofMineraU, 

109. 
Phospborchalcit,  391. 
Phosphorit,  337. 
Pho4>huretted     Hydrogen, 

313. 
Photixite,  353^363. 
Phyllinius  Ofintoni,  314. 

SchiUeri,  313. 
Phyllite,  539. 
Physalite,  401. 
Piokeringite,  317. 
Picralum  deliqnescena,  333. 
Glauberium,  330. 
octahedrum,  31K^ 
riMHnbicam,  331. 
tenellum,  333. 
Thenardiazram,  331. 
Ve8uvianum,333. 
Tulcanicum,  339. 
Picrolite,  309. 
Picrophannacolite,  339. 
PicpophjrlI,311. 
Picrosmine,  313. 
Piene  graaae,  347. 
Fiemontischer    Brannsteio, 

379. 
Pigodte,  530. 
Pihlite,3l8. 
Pimelite,  530. 
Pinguke,  304. 
Pimte,304 
Piotine,  316. 
Pirenait,  383. 
Pirop,  384. 
Pisolite,  343. 
Pisflopbane,  333. 
Pistaoite,  379. 
PitehUend0, 489. 
80 


Pitehftone,  415. 
Pitchy  Iron  Ore,  366, 450. 
Pittizite,  336. 
Placodine,  471. 
Plagionite,  494. 
Plasma,  411. 
Plaster  of  Paris,  341. 
Plata  verde,  300. 
Platina,  Native,  458. 
Platintim  cnbieiun,  458. 
Pleonaste,  395. 
Plorab  carbonat^e,  374. 
Ptombgomme,  385. 
Plumbago,  519. 
Plumbic  ochre,  385. 
Plumbites  albus,  499. 
oobaltifenifl,  497. 
cubicns,  496. 
cupro-selenicus,  496. 
icrfiaceus,  499 
ftisilis,  499. 

Seleniierus,  497.      ^^ 
Plombo-gommite,  385. 
Plurobo-resinite,  385. 
Pluraboetib,  495. 
Plambum^tahedram,  463. 
Polybairite,  489. 
Polyadelphite,  383. 
Pdyargite,  303. 
Pdyhfdite,  330. 
Polyhydrite,  530. 
PolyUte,  367. 
Polymignite,  433. 
Polysp&rite,  379. 
Polyxen,  458. 
Poonahlite,  333. 
Porcelain  Jasper,  414 
Porcdain  spar,  530. 
Potasb  Com>era8,  336. 
Potash,  Nitrate  of,  334 
Fotstone,  315,  587. 
Founza,  315. 
Prase,  411. 
Fraseoltte,  530. 
Frasilite,  317. 
Prehnite,  343. 
Primary  Fomu,  33. 
Protogine,  587. 
Fh>ustite,  507. 
Prussian  blue.  Native,  5{71. 
Fseudo-albite,  353. 
Fsudo-apatite,  337. 
Fseudomalachit,  391. 
P»eudomorphou9  erywUili,  54 
FsQomelane,  441. 
Pudding  stone,  589. 
Pumice,  415, 585. 
Pdrple  copper,  480. 
Puschkimte,  379. 
Fycnite,  401. 
Pyrallolite,  308. 
Pyrantimonite,  505. 
PyraigiUite,  303. 
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Fyrenaite,  383. 
Pyr{ron],364. 
I^rrargyrit,  506. 
PTrites  cubicus,  478. 

erubescens,  480. 

hexagoniu,  476. 

pyramidaUs,  481. 

rhombicQs,  477. 
Pyrite8Araemcal,474,  475. 

Auriferous,  460, 480. 

Capillary,  471. 

Cellular,  477. 

Cockscomb,  477. 

Copper,  481. 

Hepatic,  477. 

Hydrous,  478,  618. 

Iron,  478. 

Majirnetio,  476. 

Radiated,  477. 

Spear,  477. 

1^0,483. 

Variegated,  480. 

White  iron,  477. 
Pyrochlore,  434. 
Pyrodmalit,  272. 
Pyrolusite,  442. 
Pyromorphite,  278. 
I^rope,  384. 
Pyrophyllite,  3ia 
Pyrophysalite,  401. 
lyorthite,  430. 
Pjrrosiderite,  450. 
Pyrosclerite,  530. 
Pyrosmalitc,  272. 
Pyroxene,  364,  618. 
Pyrrhite,  530. 

Quartz,  408. 
Quartz  nectique,  411. 

hyalin,  414 

resinite,  414. 
Quecksilber-homerz,  300. 
Qnecksilber-lebererz»  507. 
Quecksilyerbranderz,  517. 
Quicksilver,  Native,  462. 
Quincite,  309. 

Rabenglimmer,  323. 
Radelerz,  484. 
Radeolite,  332. 
Radiated  pyrites,  477. 
Raphilite,  531. 
Ratoffkitt,  236. 
Rausohgelb  Gelbes,  509. 

Rothes,  508. 
Rozoumu£bkin,  249.       , 
Realgar,  508. 
Red  antimony,  505. 

chalk,  451 

cobalt,  273. 

copper  ore,  425. 

hematite,  451. 

iron-Yitrioli  227. 


Red  iron^cre,  458. 

lead-ore,  282. 

oxyd  of  zinc,  426. 

silver-ore,  506,  507. 

zinc  ore,  426. 
Reddle,  451. 

Refraction  of  cryitaU,  107. 
Renssela^te,  366,  58a 
ResijBrallum,  509. 
Retinasphalt,  516. 
Retin-Baryte,  260, 266. 
Retinalite,  310. 
Retinite,  516. 
RhsBtizit,  375. 
Rhodium  Gold,  460. 
Rhodizite,  406. 
Rhodochrosite,  253. 
Rhodonite,  253,  362. 
Rhomb-spar,  250. 
Riemannite,  303. 
Rocks,  577. 
Rionite,  502. 
Ripidolite,  317. 
Rock-cork,  370,  528. 

crystal,  408. 

milk,  243. 

salt,  219. 

soap,  523. 
Robe  wand,  249. 
Roroanzovit,  382. 
Romeine,  262. 
Rose  quartz,  410. 
Roselite,  273. 
Rosellan,  302. 
Rosite,  302. 
Rothbleierz,  282. 
Rothci^enslein,  450. 
Rotheisenerz,  450. 
Rother  vjbiol,  227. 
Rothgiltjgerz,  506,  507. 
Rothkupfererz,  425. 
Rothnickelkies,  470. 
Rothspiessglanzerz,  505. 
Rothspieeglaaerz,  505. 
Rothzmkerz,  426. 
Rubella  florida,  507. 

obliqua,  506. 

peritoma,  507. 

ihombohedra,  506. 
RubeUan,  322. 
RubeUite,  389. 
Rubicelle,  395. 
Rubinglimmer,  450. 
Ruby,  395,  398. 

Spinel,    Balas,    Alman< 
dine,  395. 

Oriental,  39a 
Ruby-blende,  506,507. 
Ruby  silver,  506,  507. 
Ruby  sulphur,  508. 
Rutilo,  420. 
Rutilus  acrotomus,  424. 

Brookiaaua,  424. 


Rntihifl  cubici»4  4S4. 

obliquus,  421. 

pyramidalis,  423. 

roeen8,423. 

quadratus,  420. 
Rya<x>Ute»  351. 

Sagenite,  420. 
Sahlite,  364. 
Sal  ammoniac,  222. 
Sal  cubicum,  219. 

gemms,  219. 
Salemstein,  39a 
SaKne  Springs,  220. 
Salmiak,  222. 
Salt,  Common,  219. 

Epsom,  221. 

Glauber,  220. 
Saltpeter,  223,  224. 
Salakupererz,  v.  AtakamiU. 
Sandaraca,  50a 
Sandstones,  589. 
Saponite,  316. 
Sappar,  375. 
Sapphir,  Sapohire,  39a 

d'eau,  406. 
Sapphirine,  399. 
Sapphinis  eutoma,  397. 

infusilis,  397. 

octabedra,  395. 

rectangula,  394. 

rhombobedra,  39a 
Sarcolite,337,340,359. 
Sard,  411. 
Sardonyx,  411. 
Sassolin,  214. 
Satin  spar,  245,  247. 
Saussurite,  345. 
Scapolite,  357,  531. 
Scapolus  acrotomus,  359. 

Gehlenianus,  359. 

pyramidalis,  357. 
Scarbrbite,  302. 
Schaalstein,  361. 
Schabasit,  340. 
Schedbleispath,  282. 
Scheelin  calcaire,  260. 

ferrugind,  439. 
Scheclite,  260. 
Scheelium  pyramidal,  260. 

prismatic,  439. 
Scheelius  pyramidalis,  260. 

ochreus,  261. 
Scheelsaures  blei,  282. 
Scbeerorite,  513. 
Schilfglaserz,  Schwefd,  490. 
Schillemder  asbest,  310. 
SchiUer-spar,  313, 366. 
Schi]Ierstein,313. 
Schmeizstein,  357. 

hmirgel,398. 
Schorl,  389. 
Schorlaitiger  beril,  401. 
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SchorUte,  401. 
Schorlotw  beryl,  401. 
Schrifterz,  466. 
Sohrift-tellur,  466. 
SchroUerite,  531. 
Schwanbraunstein,  441. 
Schwanmanganerz,  441. 
Schwaneiseiistem,  441. 
Schwanen,  483,  503. 
Schwarzgiltij^ere,  490. 
Schwarzspiessglaserz,  484. 
Schwefelantimonblei,  495. 
Schwefelkies,  478. 
Schwefelkobalt,  474. 
Schwefelnickel,  471. 
Scdecite,  335. 

Anhydrous,  355. 
Soolezeroso,  355. 
Scoria,  586. 
Scorilite,  586. 
Scoiodite,  269. 
Scorza,379. 
Scoulerite,  330. 
Sea  foam,  308. 
Secondary  FormSf  33,  37. 
Seifenstoln,  316. 
Selenblei,  497. 
SelenbleikDpfer,  498. 
Selenite,  240. 
Selenkupferblei,  498. 
Selenkupfersilber,  487. 
Selenquecksilberblei,  499. 
Selenquecksilberzink,  502. 
Seleiischwerelqueck8ilber,502. 
Selenpalladito,  459. 
SdensUver,  487. 
Semi^>|MJ,  414. 
Septaria,  591. 
Serpentine,  309. 
Severite,  301. 
Seybertite,316. 
Shale,  590. 
Siderite,  26a 
Sideroschisolite,  447. 
Siderose,  251. 
Sideio-chaldt,  290. 
Siderus  chromiferuB,  445. 

fibrosus,  445. 

foliaceus,  446. 

hsBmaticus,  449. 

Hisingcri,  446. 

octahednis,  452. 

plumosDS,  446. 

rhombicos,  448 

rfaombohedma,  450. 

rutilus,  450. 

Zinciferos,  453. 
Sienite,  582. 
Silber  und  antimon,  490. 
Bilberiablerz,  484. 
Silberglanz,  48a 
SUber-kupferglanz,  488. 
Silbeifaonierz,  299. 


Bela!iiuret  Staurolite, 


Silber-spiessglaiiz,  467. 

SUez,40a 

Silice  floats  aluminense, 

401. 
Silicioos  sinter,  412, 414. 
Silicite,  355. 
Sillimanite,  377. 
Silver,  Antimonial,  467. 

Antimonial  solpharet  of, 
490. 

Bismnthic,  464. 

Brittle  Bulphoret  of,  489, 

Black,  489. 

Bromic,  300. 

Carbonate  of,  298. 

Chk>rid  of,  299. 

Cupreous    sulphuret   of, 
488. 

FleziUe  sulphtnet  of,491 

Horn,  299. 

Iodic,  300. 

Muriate  of,  299. 

Native,  461. 

Red,  506, 507. 

Ruby,  506. 

Sulphuret  of,  488 

Telluric,  48a 

Vitreous,  488. 
Silver  and  antimonyi  sulphu- 
ret of,  490. 
Silver  and  copper, 
of,  487. 

sulphuret  of,  488. 
saver  ore,  BritUe,  489. 

Flexible,  491. 
Sinter,  Siliceous,  412. 
Skapolith,  357. 
Skolecite,  335. 
Skorodite,  269. 
Slate-spar,  24a 
Stnaltine,  472. 
Smaragd,  391. 
Smaragdite,  368. 
Smaraffdo-chalcit,  289,  293. 
Smirgd,  398. 
Sparffelstein,  237. 
Sparkies,  477. 
Sparry  iron,  451. 
Spatheisenstein,  251. 
Spathic  iron,  251. 
Spatinius  deoolorans,  362. 

renifonnis,  363. 

rfaombobedrus,  363. 
Spatum  hexagonum,  347. 

nitidum,  355. 

qMilescens,  355. 

orthotomuro,  348. 

roseum,  356. 

rude,  353. 

tridmatum,  352. 

Vesuvianum,  354. 

vitreum,  351. 
Spear  Pyrites,  477. 


Specular  Ifon,  450. 
Speiss  Kobalt,  472. 
Specific  Oravity,  112. 
Speckstein,  315. 
Sphcrulite,  415. 
Sphasrosiderite,  251. 
Sphsrostilbite,  32a 
Sphene,  421. 
Sphene  titane  silioo-calcaiiey 

421. 
Spiesglas,  466. 
Spiesglas-silber,  467. 
Spiessglanz,  Gediegen,  466. 
Spiessglanzbleierz,  484 
Spiesakobalt,  472. 
Spinel,  395. 
Spinellane,  339. 
Spinel  ruby,  395. 
Spinelle  zincifdre,  397. 
Spodumene,  360. 
Spreustein,  357. 
Sprodglaserz,  489. 
Sprodglanserz,  487. 
Spuma  argenti,  462. 
Stahlstein,  251. 
Stalactite,  70,  245. 
Stalagmite,  246. 
Stangenspath,  257. 
Stangenkohle,  519. 
Stanzait,  386. 
Staurolite,  331,385. 
Staurotide,  385. 
Steatite,  315,  316,  587. 
Steatus  acieularis,  513. 

obliquus,  514. 

sebaceus,  514. 
Steinheilite,  406. 
Steinmannite,  531. 
Steinsalz,  219. 
Stdlite,  336. 
Stembergite,  490. 
Stibium  rhombioum,  467. 

rhombobedrum,  466. 
Stilbite,  328,  324. 

anamorphique,  324. 
Stilbit,  Blattriger,  324. 
Stilpnomelane,  531. 
Stilpnosiderite,  450. 
Stimmialus  rhombious,  261. 

quadratus,  262. 
Stmkstone,  245. 
Strahlenkupfer,  290. 
StrahUger  antbophyllit,  472. 
Strahlstein,  36a 
StnihlieoUth,  328. 
Stromeyerite,  48a 
Strontian,  Carbonate  o^  353. 

Sulphate  of,  254 
Strontiane  carbonate  253. 

sulfate,  254 
Strontianite,  254 
Stylobite,  459. 
Stylus  aciotomiis,  305. 


Digitized  by 


Google 


632 


INDBX. 


bexaffooot,  304 
Soocb,  513. 
Saeemmn  Electnnn,  513. 

oopallinoin,  513. 
Sulphur,  Native,  510. 
Sulphuric  acid,  313. 
Sulphurous  acid,  313. 
Su^oretted  hydrogen,  813. 
Sonadin,  34a 
SoDitooe,  350. 
8 jenite,  563. 
Sylfan,  G^diefCD,  465. 
8waga,3l5. 
Swineatone,  345. 
Sympleeite,  533. 

Tabolar-flpar,  361. 
Tachjlite,  533. 
Tafel'ipath,  361. 
Talc,  315, 

Talc-mica,  315,  330. 
Talc  giapbiqiie,  307. 
Talcite,  539. 
Talooae  slate,  587. 
Talk-g^imincr,  315--33a 
Tallow,  Mineral,  514. 
Tantale  oxjd^,  436. 
Tantalite,  436. 4da 
Tantalum-ore,  436,  43a 
Tantale  oxyd6  jttrif<ftre,  435. 
Ta9l€,  kinds  of,  117. 
TantoUte,  404. 
Tectum  argenti,  468. 
T^I^ne,39S. 
Tellnrblei,  499. 
Tellursilber,  48a 
TeUore   aurir(^   et  pknttbi' 
fbre,  499. 

aoro- ar^rentifSre,  466. 

amo-iemi^he,  465. 

amo-pkmibiiorBy  499. 
TeDorie  acid,  465. 
Tefluric  Silver,  48a 
Tellurium,  465. 

Black,  499. 

Foliated,  499. 

Graphic,  466. 

White,  466. 

Yellow,  466, 
Tellurium  hezagonum,  465. 

graphicum,  466. 

rfaombicum,  466. 
Tdlurium-glanoe,  499. 
Tennantite,  485. 
Tephroite,  363. 
TeUurwimuth,  501. 
Terenite,  533. 
Teaaeltte,  337. 
Teswra  oubica,  33a 

dodecahedia,  33a 

Hauyi,339. 

trtpeiohada,  33a 


IT. 
Teaaefilkiea,  473. 


»S39. 


Tetradymile,  501. 
Tetraklaat,  357. 
Tetraphyline,  370. 
ThaUite.  379. 
Thenardite,  331. 
Thomaonite,  330. 
Tbooeiaenatein,  449. 
Thorite,  430. 
Thraulite,  446. 
Thiombolite,533. 
Thumite,407. 
Thommenteui,  407. 
llHiringite,  535. 
Tile  ore,  435. 
Tin,  Columhiferooa  ojnrd  of, 
438. 

CnpreoQi  sulphuret   of, 
483. 

Ozyd  of,  437. 

Stream,  438. 

Sulphuret  of,  483. 

Wood,  43a 
'Hn  ore,  437. 
Tinpyritee,483. 
Tmcal,  315. 
Titane  anataae,  433. 

ozyd^,  430. 
Titaneuensand,  455. 
Titanic  acid,  430. 
Titanic  iron,  454. 
Titamferona  oerite,  433. 
Titanite,481. 
Titanium  ore,  430—433. 
Toadstone,  583. 
Topas,  401. 

False,  411. 

Oriental,  39a 
Topasius,  rfaomhicua,  401. 

Vesuvianus,  403. 
Topaxolite,  383. 
Touchstone,  411, 
Tourmaline,  389. 
Trachyte,  585. 
Trap,  583. 

Travertine,  343,  593. 
Treoblenblei,  378. 
Tromolite,  368. 
Triclasite,  305. 


Timgalateof  leftd,38SI. 

of  lime,  36a 
Tongateo,  360. 

ozyd   of,   or    Tungatic 
acid,  361. 
Ta^is,346. 
Turmalin,  389. 
Turmahurhombohedraa,  389. 
Tumerite,374. 
Turqoois,  346. 
7wtii  crygUU,  65,  81. 


Tripe  stone,  t>.  anhydrite,  343JViriar8ite,  311 


Triphane,  36a 
Triphane  spar,  343, 36a 
Triphyline,  369. 
'IViplite,  36a 
Tripbklas,  33a 
Tripoli,  591. 
Trona,  319. 
Trooetite,  363. 
Tschevkinite,  431. 
Tuesite,301,  591. 
Tufa,  590. 
Ta&,  Galcanoos,  343. 


Uhramaiine,  339. 
Uralite,  37a 
Ural-Ortbite,  43a 
Uranalus  ochraoeos,  396. 

quadratos,  397. 
Uran-glimmer,  397. 
Uranius  amorphus,  439. 
Uran-mica,  397. 
Uran-ochre,  39a 
Uran-oxyd,  397. 
Uran-pecherz,  439. 
Uraneo^dul4,439. 
Uranite,  397. 
Uranium  ore,  439. 
Uraninm,    Cupreo-phosphate 
of,  397. 

Oxyd  of,  439. 

Phosphate  of,  397. 

Sulphate  of,  337. 

Uncleavable,  439. 
Urano-tantalite,  43a 
UranpbyUit,  397. 
Urao,  319. 


Vanadate  of  lead,  381. 
Vanidinite,  381. 
Vanadinbleierz,  381. 
Variegated  copper,  48a 
Variofite,  350. 
Variscite,  533. 
Varvacite,  444. 
Vaoquehnite,  383. 
Velvet  copper  ore,  89a 
Verd  antique,  585. 
Vermiculite,  319. 
Vesuvian,  381. 
Vesuvian  salt,  333. 
Vignite,  533. 


Violan,533. 
Vitreous  copper,  46a 

silver,  48a 
Vitriol,  Blue,  33a 

Cobalt,  337. 

Green,  334. 

Lead,  377. 

Red,  337. 

White,  33a 
ritriol-salt,  334— 33a 
Fitriohim  hiodor,  337. 
I       cobaltidim,  337. 


Digitized  by 


Google 


INDEX. 


633 


Yitnohmi  oypriuxDy  326> 

martiale,  334. 

partntioom,  325. 

uranicum,  S^7. 

xincicum,  336. 
Vivianite,  370. 
Volborthite,  395. 
Volcanic  glass,  415. 
Voraulite,  347. 
Voltaite,533. 
Voltzite,  504. 
Valpimte,  341. 

Wachstein,  311. 
Wadie,  583. 
Wad,  444. 
Wagnerite,  334. 
Wandstein,  349. 
Warwickite,  455. 
Washingtonite,  454,  527. 
Wasscrblei,  500. 
Wasscr^limner,  324. 
AVasserkies,  478. 
Water,  213. 
Wavellite,  233. 
WaYcUine-haloide,  233. 
Websterite,  231. 
WehrUte,  449. 
Weissgtiltigen,  490. 
Weissite,  533. 
Weisskupfererz,  478. 
Weissnickelkies,  470. 
Weisspiesglanzen,  361. 
Weisstellnr,  466. 
Wemcrite,  357. 
Whetstones,  580. 
White  antimony,  361. 

arsenic,  214. 

co)}peras,  335. 
•  varnet,  338. 

iron  pyrites,  477. 

lead  ore,  374. 

telluriam,  466. 

vitriol,  326. 
Wicbtine,  533. 
Wilhelmite,  265. 
Willemite,  265. 
WUliamsite,  265. 
Wiluite,38l. 
Wismuth,  Gedie««n,  463. 
.  Wismuthglanz,  S}1. 
Wismuth  oker,  363. 


Wismuthsilber,  394. 
Withamite,  379. 
Witherite,  356. 
WcBithite,  376. 
Wohlerite,  433. 
Wolchonskoite,  533. 
Wolfram,  439. 

Wolframins  rectangulns,  439. 
WoUastonite,  361. 
Wood^pal,  415. 
Wood-tm,  437. 
Wdrfelen,  36a 

Xanthite,  381. 
Xanthokon,  491. 
XanthophTllite,314 
Xenolitc,  378. 
Xenotime,  360. 

Yanolite,  407. 
Yellow  copperas,  335. 

cc^per  ore,  481. 

lead  ore,  ^0. 

tellurium,  466. 
Yenite,  448. 

Yttererde  Phosphorsaure,  360. 
Ytterspath,  360. 
Yttria,  Phosphate  of,  360. 

Columbate  of,  435. 
Yttio-cerite,  359,  534. 
Yttro-columbite,  435. 
Yttio-tantalite,  435. 

Zala,  215. 
Zeagonile,332. 
Zeilanit,  395. 
Zellkies,  477. 
Zeolite,  338. 

Foliated,  324. 

Rhombohedral,340. 

Dodecahedral,  338. 

Efflorescing,  336. 

Diprismatic,  336. 

Radiated,  328. 

Needle,  330. 

Prismatic,  332. 

Feather,  332. 

Pyramidal,  327. 
Zeuxite,  ^ 
Ziegelerz,  425. 
Zinc,  Carbonate  of,  263. 

oxid^  silicif^re,  265. 

hydnttf  cupril&rB,  294. 


Zeolns  aeutns,  329. 

Brewsterianus,  325. 

oalcareus,  336. 

crispans,  335. 

efflorescens,  326. 

fascicularis,  328. 

flabelliformis,  334. 

sremellns,  331. 

bemiquadratus,  330. 

Kobelli,  334. 

Phillipsianus,  332. 

Poonahlensis,  333. 

quadratus,  327. ' 

liiombicus,  332. 

ibomboideus,  324 

tenaz,  335. 

Thomsonianus,  330. 
Zinc,  Dicarbonate  of,  264. 

Manganesian   ozyd   of. 

Red  ozyd  of,  426. 

Selenid  of,  502. 

Silicate  of,  265. 

Silicious  ozyd  of,  265. 

Sulphate  of,  226. 

Sulphuret  of,  503. 
Zincalus  acrotomus,  265. 

diatomus,  266. 

ochraceus,  264. 

peritomus,  265. 

rhombohedrus,  263. 
Zmc-baryte,  263,  265. 
Zinc  blende,  503. 
Zinc  bk>om,  264. 
Zincites  flammans,  502. 
Zincius  Brucii,  426. 
ZinkblQthe,  264 
Zmkenite,  493. 
Zinkglas,  265. 
Zinkozyd,  265,  436. 
Zinkphyllit,  366. 
Zinkspath,  363. 
Zinnerz,  437. 
Zinnkies,  483. 
Zinnober,  507. 
Zinnstein,  437. 
Zircon,  417. 

quadratus,  417. 
Zirconite,  417. 
Zoisite,  379. 
Z61e^ein,354 
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ERRATA. 

Page  49,  3^  llnf^  from  t^p^  fur  ceyttrv.  read  acute, 
"     5 1 ,  3d  IJTiR  from  lop.  for  l^ft,  r-  ad  ri^ht. 
"  12^,  30lh  line  from  bottom,  before  to,  insert  belonging. 

"214^  amonji:  aynonjma  of  Ai^rnnus  acid,  (or  Arsenikk-luthe,  read  Arsenik-bluihe. 
"  241 ,  near  bottom .  fw  a,  a%  n",  read  a',  a",  a. 
"  979,  under  Pyroamalite,  for  ti.^;J-81,  read  G.=3'081. 
"  324^  in  armlyRis  of  HyrfmtiK  Mt^  a,  for  magnesia  1*8,  read  magnesia  8*1. 
"  339,  23d  line  frdm  botlotii,  for  L^acher  Lecy  read  Laacher  See. 
"  355 ,  amonjj  tbo  syrjotivmj*  of  !,;ibradoritc,  for  Silicate^  read  Silicite. 
"  3ti3,  nnder  Tmo^lilc,  for  i;.=;iu  14— 3-034,  read  G.=4014— 4*034. 
"  386,  near  middle  of  page,  for  C.  P.  Jackson^  read  C.  T,  Jackson. 
**  426,  14th  and  15th  hnes  from  top^  for  Kupperhluthe^  read  Kupferbluthe,  and  for 
Salenium,  read  Selenium. 
Page  443,  in  the  analysis  of  Earthy  Cobalt,  for  99*45,  read  19*45. 
"  488,  under  Stromeyerite,  for  G.=4-258,  read  6*258. 
"  522,  4th  line  from  top,  dele  f  Ae,  before  Bamle. 
"  538,  13th  line  from  top,  for  Willardsboro,  read  Wardsboro. 

'*  552,  in  formula  for  Sulphurous  Acid,  for  S,  read  S. 
"  555,  in  formula  of  RetinaKte,  for  •,  read  ^. 

"  556,  in  formula  of  Cummingtonite,  for  ^,  read  3 ;  and  in  formula  of  Chrysolite,  for 
3,  read  3. 

Page  557,  in  formula  of  Chloritoid,  at  bottom,  for,  =,  before  9H,  read  -{-. 

"  562,  in  formula  of  Basic  Flucerine,  for  3CeH,  read  SCeH. 
"  562,  under  Pyrorthite,  insert  after  manganese,  coal  and  water; — a  meehanical 
mixtvre. 
Page  585,  2d  line  from  bottmn,  for  Bimsstein,  read  Bvmasiein. 
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